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PROBLEM TO BE SOLVED: To provide a semiconductor 
device manufacturing method and photolithography 
method by which a resist film can be removed without 
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through silylation. 

SOLUTION: When a resist film is formed in a prescribed 
pattern in at least the first area of a substrate having 
the first area and a second area around the first area 
through silylation, the formation of a silylated product- 
containing layer on the surfaces of the side walls of a 
resist film 40 in the second area is prevented by forming 
crosslinking sections 41 in the surface layers of the side 
walls by performing exposure treatment LE or, even 
when the silylated product-containing layers are formed, 
by removing the layers before forming a silicon oxide- 
containing layer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Even if there is little substrate which has the 2nd field which is the periphery section 
of the 1st field and the 1st field concerned, it sets to the 1st field. Are the manufacture 
approach of the semiconductor device processed into a predetermined pattern, and the 
processed layer formed in said substrate is set to said 1st field and said 2nd field. In the process 
which forms the resist film in the whole surface at the upper layer of the processed layer formed 
in the substrate, and said 1st field In the process which exposes said resist film along with a 
predetermined pattern, and forms the bridge formation section and the section non-constructing 
a bridge in the surface part of said resist film along with said pattern, and said 2nd field In the 
process which forms the bridge formation section in a surface part including the side- 
attachment-wall front face of said resist film, and said 1st field In the process of said section 
non-constructing a bridge which forms a silyl ghost content layer in a surface part at least, and 
said 1st field In the process which forms a silicon oxide content layer in a surface part at least, 
and said 1st field and said 2nd field of said silyl ghost content layer In the process which 
processes said resist film along with said pattern by using said silicon oxide content layer as a 
mask, and said 1st field and said 2nd field The manufacture approach of a semiconductor device 
of having the process which processes said processed layer by using as a mask said silicon oxide 
content layer or said resist film by which pattern processing was carried out. 

[Claim 2] The resist film which forms the bridge formation section is used for an exposed part as 
said resist film. In the process which forms the bridge formation section and the section non- 
constructing a bridge in the surface part of said resist film along with said pattern in said 1st 
field The bridge formation section is formed in the surface part of the exposed part of said resist 
film according to the process which exposes said resist film along with a predetermined pattern. 
In the process which forms the bridge formation section in the surface part which makes the 
surface part of the part except said bridge formation section of said resist film said section non- 
constructing a bridge, and includes the side-attachment-wall front face of said resist film in said 
2nd field The manufacture approach of the semiconductor device according to claim 1 which 
forms the bridge formation section in a surface part including the side-attachment-wall front 
face of said resist film according to the process which exposes said resist film. 
[Claim 3] When exposure and bridge formation processing are performed as said resist film, the 
section non-constructing a bridge is formed in an exposed part. In the process which uses the 
resist film which forms the bridge formation section in a part for an unexposed part, and forms 
the bridge formation section and the section non-constructing a bridge in the surface part of 
said resist film along with said pattern in said 1st field According to the process which exposes 
said resist film along with a predetermined pattern, and the process which performs bridge 
formation processing Form the section non-constructing a bridge in the surface part of the 
exposed part of said resist film, and the bridge formation section is formed in the surface part of 
the part except said section of said resist film non-constructing a bridge. The manufacture 
approach of the semiconductor device according to claim 1 which forms the bridge formation 
section in a surface part including the side-attachment-wall front face of said resist film in the 
process which forms the bridge formation section in the surface part which includes the side- 
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attachment-wall front face of said resist film in said 2nd field according to the process which 
performs bridge formation processing to said resist film. 

[Claim 4] In said 1st field, it sets at the process of said silyl ghost content layer which forms a 
silicon oxide content layer in a surface part at least. The manufacture approach of the 
semiconductor device of said silyl ghost content layer according to claim 1 which processes said 
resist film into coincidence along with said pattern in said 1st field and said 2nd field by using 
said silicon oxide content layer as a mask while forming a silicon oxide content layer in a surface 
part at least. 

[Claim 5] The manufacture approach of a semiconductor device according to claim 4 of 
performing plasma treatment which contains oxygen in material gas in said 1st field in the 
process of said silyl ghost content layer which forms a silicon oxide content layer in a surface 
part at least. 

[Claim 6] Even if there is little substrate which has the 2nd field which is the periphery section 
of the 1st field and the 1st field concerned, it sets to the 1st field. Are the manufacture 
approach of the semiconductor device processed into a predetermined pattern, and the 
processed layer formed in said substrate is set to said 1st field and said 2nd field. In the process 
which forms the resist film in the whole surface at the upper layer of the processed layer formed 
in the substrate, and said 1st field In the process which exposes said resist film along with a 
predetermined pattern, and forms the bridge formation section and the section non-constructing 
a bridge in the surface part of said resist film along with said pattern, and said 2nd field In the 
process which forms the section non-constructing a bridge in a surface part including the side- 
attachment-wall front face of said resist film, and said 1st field and said 2nd field In the process 
of said section non-constructing a bridge which forms a silyl ghost content layer in a surface 
part at least, and said 2nd field With the process which removes said silyl ghost content layer 
formed in the surface part of said resist film which includes a side-attachment-wall front face at 
least, it sets to said 1st field at least. In the process which forms a silicon oxide content layer in 
a surface part at least, and said 1st field and said 2nd field of said silyl ghost content layer In the 
process which processes said resist film along with said pattern by using said silicon oxide 
content layer as a mask, and said 1st field and said 2nd field The manufacture approach of a 
semiconductor device of having the process which processes said processed layer by using as a 
mask said silicon oxide content layer or said resist film by which pattern processing was carried 
out 

[Claim 7] The resist film which forms the bridge formation section is used for an exposed part as 
said resist film. In the process which forms the bridge formation section and the section non- 
constructing a bridge in the surface part of said resist film along with said pattern in said 1st 
field The manufacture approach of the semiconductor device according to claim 6 which forms 
the bridge formation section in the surface part of the exposed part of said resist film, and 
makes the surface part of the part except said bridge formation section of said resist film said 
section non-constructing a bridge according to the process which exposes said resist film along 
with a predetermined pattern. 

[Claim 8] When exposure and bridge formation processing are performed as said resist film, the 
section non-constructing a bridge is formed in an exposed part. In the process which uses the 
resist film which forms the bridge formation section in a part for an unexposed part, and forms 
the bridge formation section and the section non-constructing a bridge in the surface part of 
said resist film along with said pattern in said 1st field According to the process which exposes 
said resist film along with a predetermined pattern, and the process which performs bridge 
formation processing Form the section non-constructing a bridge in the surface part of the 
exposed part of said resist film, and the bridge formation section is formed in the surface part of 
the part except said section of said resist film non-constructing a bridge. In the process which 
forms the section non-constructing a bridge in the surface part which includes the side- 
attachment-wall front face of said resist film in said 2nd field The manufacture approach of the 
semiconductor device according to claim 6 which forms the section non-constructing a bridge in 
a surface part including the side-attachment-wall front face of said resist film according to the 
process exposed on said resist film, and the process which performs bridge formation 
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processing. 

[Claim 9] In said 1st field, it sets at the process of said silyl ghost content layer which forms a 
silicon oxide content layer in a surface part at least. The manufacture approach of the 
semiconductor device of said silyl ghost content layer according to claim 6 which processes said 
resist film into coincidence along with said pattern in said 1st field and said 2nd field by using 
said silicon oxide content layer as a mask while forming a silicon oxide content layer in a surface 
part at least. 

[Claim 10] The manufacture approach of a semiconductor device according to claim 9 of 
performing plasma treatment which contains oxygen in material gas in said 1st field in the 
process of said silyl ghost content layer which forms a silicon oxide content layer in a surface 
part at least. 

[Claim 11] The manufacture approach of the semiconductor device according to claim 6 which 
trickles resist film exfoliation liquid into the surface part of said resist film of said 2nd field which 
includes a side-attachment-wall front face at least in the process which removes said silyl ghost 
content layer formed in the surface part of said resist film which includes a side-attachment- 
wall front face at least in said 2nd field. 

[Claim 1 2] Even if there is little substrate which has the 2nd field which is the periphery section 
of the 1st field and the 1st field concerned, it sets to the 1st field. Are the photolithography 
approach which forms the resist film of a predetermined pattern in said substrate, and it sets to 
said 1st field and said 2nd field. In the process which forms the resist film in the whole surface 
at a substrate, and said 1st field In the process which exposes said resist film along with a 
predetermined pattern, and forms the bridge formation section and the section non-constructing 
a bridge in the surface part of said resist film along with said pattern, and said 2nd field In the 
process which forms the bridge formation section in a surface part including the side- 
attachment-wall front face of said resist film, and said 1st field In the process of said section 
non-constructing a bridge which forms a silyl ghost content layer in a surface part at least, and 
said 1st field The photolithography approach of having the process of said silyl ghost content 
layer which forms a silicon oxide content layer in a surface part at least, and the process which 
processes said resist film along with said pattern in said 1st field and said 2nd field by using said 
silicon oxide content layer as a mask. 

[Claim 13] Even if there is little substrate which has the 2nd field which is the periphery section 
of the 1st field and the 1st field concerned, it sets to the 1st field. Are the photolithography 
approach which forms the resist film of a predetermined pattern in said substrate, and it sets to 
said 1st field and said 2nd field. In the process which forms the resist film in the whole surface 
at a substrate, and said 1st field In the process which exposes said resist film along with a 
predetermined pattern, and forms the bridge formation section and the section non-constructing 
a bridge in the surface part of said resist film along with said pattern, and said 2nd field In the 
process which forms the section non-constructing a bridge in a surface part including the side- 
attachment-wall front face of said resist film, and said 1st field and said 2nd field In the process 
of said section non-constructing a bridge which forms a silyl ghost content layer in a surface 
part at least, and said 2nd field With the process which removes said silyl ghost content layer 
formed in the surface part of said resist film which includes a side-attachment-wall front face at 
least, it sets to said 1st field at least. The photolithography approach of having the process of 
said silyl ghost content layer which forms a silicon oxide content layer in a surface part at least, 
and the process which processes said resist film along with said pattern in said 1st field and said 
2nd field by using said silicon oxide content layer as a mask. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the photolithography approach which 
imprints the manufacture approach of the semiconductor device made detailed, and a detailed 
pattern about the manufacture approach of a semiconductor device, and the photolithography 
approach. 
[0002] 

[Description of the Prior Art] Detailed-izing and high integration of a semiconductor integrated 
circuit in recent years progressed to the next generation in three years, a former generation's 
contraction-ization 70 percent's was performed and the design rule has also realized 
improvement in the speed of a semiconductor device with contraction-izing. It is becoming 
important that the thing processed minutely, such as considering as multilayer-interconnection 
structure similarly, is [ the wiring section ] also needed by narrowing the occupancy area of the 
capacitor in gate width, DRAM, etc. of a gate electrode of a transistor, and a contact hole etc. 
forms the thing of the detailed diameter of opening similarly further in order to process a 
semiconductor device minutely. It follows on devices, such as a transistor and a capacitor, 
becoming complicated structure and solidifying, and the interlayer insulation film has been thick- 
filrrHzed. 

[0003] The above-mentioned detailed-ization has been attained by an advance of the ultra-fine 
processing technology in the production process of a semiconductor device, and high resolution- 
ization in the photolithography process which is the technique imprinted on the photosensitive 
organic film (photoresist) to which the circuit pattern was especially applied on the wafer side 
using light 

[0004] In a photolithography process, the lower limit of the pattern in which an exposure imprint 
is possible is exposure wavelength extent Moreover, in case an exposure imprint is carried out, 
although defocusing tolerance is required, if a pattern makes it detailed to exposure wavelength 
extent according to the level difference of a substrate, the aberration of the lens of an aligner, 
etc., it will decrease rapidly, the amount of defocusing, i.e., the depth of focus, (DOF;Depth Of 
Focus) permissible to pattern formation. Furthermore, if a pattern makes it detailed, the contrast 
of a pattern optical image will fall and it will fall, the margin, i.e., the exposure tolerance, to 
fluctuation of light exposure (effectual light exposure also containing the reflected light from a 
substrate substrate). Then, it is the flow to current that the exposure light source of shorter 
wavelength is used as detailed-ization of a semiconductor integrated circuit progresses. 
[0005] As the above-mentioned exposure light source, g line (436nm) or i line (365nm) of a 
mercury lamp is used for the pattern imprint of the semiconductor integrated circuit of 1.0-0.5- 
micrometer Ruhr, and, specifically, i line is mainly used for the pattern imprint of 0.35- 
micrometer Ruhr. Moreover, the technique which uses and exposes KrF excimer laser (248.8nm) 
for manufacture of the semiconductor integrated circuit after 0.25-micrometer Ruhr is 
developed. In the future, ArF excimer laser (193nm) or an X-ray may be used. 
[0006] However, equipment and ingredients, such as that a facility and investment for 
development are required to newly introduce an aligner with short exposure wavelength, ** 
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material further used for the exposure light source and an aligner in the short wavelength field 
after ArF excimer laser, and a resist are current development stages, and, as for not existing 
etc., short-wavelength-izing of the above-mentioned exposure light source has [ the thing with 
the engine performance which can be equal to production ] many technical problems which 
should be conquered. Then, in order to attain high resolution-ization in a photolithography 
process, research and development in the approach of forming the pattern below exposure 
wavelength is done, securing not only short-wavelength-izing of the exposure light source but 
the depth of focus. 

[0007] As an approach of forming the pattern below exposure wavelength, the silanizing process 
which makes only the surface part of the resist film resolve is proposed, securing the above- 
mentioned depth of focus. How to process the gate electrode of a transistor into a gate pattern 
as an example using the silanizing process of a positive type in the manufacture approach of a 
semiconductor device of having an MOS transistor is explained below with reference to a 
drawing. 

[0008] Drawing 13 is the top view of (a) semi-conductor substrate after the transistor formation 
process of the manufacture approach of a semiconductor device of having the above-mentioned 
MOS transistor, and the sectional view of the field near the edge of the (b) aforementioned 
semi-conductor substrate. Field A is this pattern space in which the above-mentioned MOS 
transistor is formed. For example, on the active region separated by the isolation insulator layer 
20 of the STI (Shallow Trench Isolation) mold on the semi-conductor substrate 10, the gate 
dielectric film 21 which consists of silicon oxide is formed, and gate electrode 30a of for example, 
polish recon is formed in the upper layer. Moreover, into the semi-conductor base 10 in the 
both-sides section of gate electrode 30a, the source drain field 1 1 which is the diffusion layer of 
a conductive impurity is formed. The MOS transistor is constituted as mentioned above. 
[0009] On the other hand, Field B is the edge section of a semi-conductor substrate, and is 
equivalent to the periphery section of Field A. Although Field B is a field which does not have 
the perfect circuit pattern and it is not necessary to form a semiconductor device in this field 
essentially, polish recon layer 30b is formed on a production process, and the diffusion layer 12 
of a conductive impurity is formed into the semi-conductor substrate 10. 
[0010] The production process of the manufacture approach until it results in the structure 
shown in above-mentioned drawing 13 is explained. First, as shown in drawing 14 (a), the 
isolation insulator layer of a STI mold is formed in the field A of the silicon semi-conductor 
substrate 10 (this pattern space). 

[0011] Next, as shown in drawing 14 (b), in Field A and Field B (edge section), the oxidation 

silicone film 21 is formed in the whole surface by the oxidizing [ thermally ] method. In Field A, 

the silicon oxide film 21 turns into gate dielectric film of a transistor. 

[0012] next, it is shown in drawing 14 (c) — as — for example, CVD (Chemical Vapor 

Deposition) — the polish recon layer 30 is made to deposit on the whole surface in Field A and 

Field B by law In Field A, the polish recon layer 30 is a layer used as the gate electrode of a 

transistor. 

[0013] Next, as shown in the (d) perspective view of drawing 15 , and the (e) sectional view, in 
Field A and Field B, the resist film 40 for the silanizing processes of a polyvinyl phenol system is 
formed in the whole surface by rotation spreading at the upper layer of the polish recon layer 30. 

[0014] Next, as shown in the (f) perspective view of drawing 16 , and the (g) sectional view, in 
Field B, Thinner SI removes the several mm resist film 40 from the periphery section. Next, the 
semi-conductor substrate 10 is heated with a hot plate, the solvent in a resist is evaporated, 
and the resist film 40 is stiffened. 

[0015] Next, as shown in drawing 1 7 (h), in Field A, the pattern light LP of a positive image is 
irradiated at the resist film 40 by using as a mask the mask (mask which leaves a part for an 
unexposed part as a pattern) MP of a positive type. The molecule in the surface part of the 
resist film 40 of the exposed part forms a lifting and the bridge formation section 41 for 
crosslinking reaction. On the other hand, since it is not necessary to form a pattern, Field B 
does not carry out exposure. 
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[0016] Next, as shown in drawing 17 (i), in Field A and Field B, the resist film 40 (41) front face is 
exposed to sililation reagent S of a gaseous phase. Although diffusion of a sililation reagent is 
prevented in the bridge formation section 41, from a non-constructing bridge section (resist film 
40 part except the bridge formation section 41) front face, a sililation reagent is spread and the 
silyl ghost content layer 42 is formed in the surface part of the section non-constructing a 
bridge. Even if the diffusion process of this sililation reagent is immersed into the sililation 
reagent of the liquid phase, it is possible. The silyl ghost content layer 42 will be formed in the 
surface part which includes the side-attachment-wall front face of the resist film in Field B at 
this time. Although a sililation reagent is diffused only in an one direction from the top face of 
the resist film, in the side-attachment-wall surface part of the resist film, a sililation reagent is 
spread on all sides. Consequently, thickness T2 of the silyl ghost content layer 42 formed in a 
side-attachment-wall front face Thickness T1 of the silyl ghost content layer 42 formed on the 
top face of the resist film It is formed thickly. 

[0017] Next, as shown in drawing 17 Q), by performing plasma treatment (02 plasma treatment) 
which contains oxygen in material gas as a dry development, silicon oxide (SiOX) content layer 
42b is formed in the surface part of the silyl ghost content layer 42, and the field except silicon 
oxide content layer 42b is set to silyl ghost content layer 42a. To coincidence, it is this 02. 
Etching processing is carried out and the resist film 40 which contains the bridge formation 
section 41 by using silicon oxide content layer 42b as a mask by plasma treatment forms the 
positive pattern which leaves resist film 40a for an unexposed part. 

[0018] Next, as shown in drawing 18 (k), etching processing of the polish recon layer 30 is 
carried out by using silicon oxide content layer 42b as a mask, and gate electrode 30a of polish 
recon is formed in Field A. Since a positive pattern is left behind to Field B at this time, polish 
recon layer 30b is left behind and formed. 

[0019] Next, as shown in drawing 18 (I), etching removal of silicon oxide content layer 42b and 
the silyl ghost content layer 42a is carried out by the plasma treatment which contains a fluorine 
in material gas, and ashing removal of the resist film 40a of bulk is carried out by the plasma 
treatment which contains oxygen in material gas further. Or exfoliation liquid removes resist film 
40a of bulk to silicon oxide content layer 42b and silyl ghost content layer 42a, and a pan. 
[0020] Next, the conductive impurity of a conductivity type which is [ in / Field A ] different 
from the conductivity type of the semi-conductor substrate 10 as shown in drawing 18 (m) 
(when a substrate is p mold) When n mold impurities, such as Lynn, and a substrate are n molds, 
the ion implantation of the p mold impurities, such as boron, is carried out using gate electrode 
30a as a mask, and the source drain field 1 1 which is the diffusion layer of a conductive impurity 
is formed into the semi-conductor substrate 10 in the both-sides section of gate electrode 30a. 
At this time, the diffusion layer 12 of a conductive impurity is formed also in Field B. By the 
resist film etc., the mask of the field B can be carried out and it can also carry out an ion 
implantation to Field A alternatively. Above, it results in the structure shown in drawing 13 . 
[0021] Although the manufacture approach of the above-mentioned semiconductor device 
explained the silanizing process (process which forms a pattern in a part for an unexposed part) 
of a positive type, it can be made into the silanizing process of a negative mold by making an 
exposed part diffuse a sililation reagent alternatively, forming a silicon oxide content layer in the 
surface part, and forming a pattern. 

[0022] Since the manufacture approach of the semiconductor device using the above-mentioned 
silanizing process makes only the surface part of the resist film resolve, it serves as the same 
principle as using the resist film of a thin film optically, and becomes possible [ securing the large 
depth of focus and forming the pattern of detailed high resolution ]. Moreover, since a resist with 
the high rate of light absorption can be used, the reflected light from a substrate substrate can 
be pressed down and the standing wave effectiveness can be reduced, pattern dimensional 
accuracy can be raised. 
[0023] 

[Problem(s) to be Solved by the Invention] However, in the process which removes silicon oxide 
content layer 42b and silyl ghost content layer 42a, the manufacture approach of the 
semiconductor device using the above-mentioned silanizing process has the problem that the 
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residue of silicon oxide content layer 42b and silyl ghost content layer 42a occurs in the edge 
section (field B) of a substrate, when exfoliation time amount is insufficient 

[0024] The above-mentioned problem is explained with reference to a drawing. From having been 
formed more thickly [ as shown in drawing 19 (k') ] than the thickness of the silyl ghost content 
layer 42 in which the thickness of the silyl ghost content layer 42 in the side-attachment-wall 
front face of the resist film is formed on the top face of the resist film 02 plasma treatment — 
having carried out — the time — forming — having — a resist — the film — a side attachment 
wall — a front face — it can set — silicon oxide — content — a layer — 42 — b — ' — and — 
silyl — a ghost — content — a layer — 42 — a — ' — thickness — It will be formed more 
thickly than the thickness of silicon oxide content layer 42b formed on the top face of the resist 
film, respectively, and silyl ghost content layer 42a. Therefore, in Field b, it takes time amount 
too many for exfoliation of silicon oxide content layer 42b 1 and silyl ghost content layer 42a'. As 
it indicates drawing 19 (D that exfoliation time amount is inadequate, residue 42c of silicon oxide 
content layer 42b and silyl ghost content layer 42a will occur in the edge section (field B) of a 
substrate. 

[0025] Since it becomes a film peeling cause when forming various layers with a CVD method 
etc. in a back process, it is necessary to remove the above-mentioned residue 42c completely, 
without leaving residue 42c also in the field B which is a field unnecessary originally. 
[0026] It sets to the manufacture approach of the above-mentioned semiconductor device, and 
is 02 as a dry development It is 02, although plasma treatment was carried out and not being 
given. Before etching with the plasma, a surface silyl ghost content layer may be thinly etched 
by the plasma treatment which contains a fluorine in material gas (this process is also called 
break through). This is for forming a silyl ghost content layer in that surface by several nm 
thickness also in an exposed part, and removing the silyl ghost content layer in this exposed 
part, although a silyl ghost content layer should not be ideally formed in the exposed part of the 
resist film. Or it is for carrying out etching removal of the silyl ghost content layer formed in the 
edge section of a pattern by overflowing, and reducing the edge roughness of a pattern. In this 
break through, since anisotropic etching is used, the silicon oxide content layer and silyl ghost 
content layer which were formed in the side-attachment-wall front face of the resist film in the 
field B of a substrate (edge section) are hard to be etched. Therefore, if a break through is 
performed, the silicon oxide content layer on the front face of a side attachment wall of the 
resist film and silyl ghost content layer in the edge section (field B) of a substrate will become 
still thicker relatively to this pattern space (field A) of a substrate, and residue will become is 
easy to be left behind in Field B. 

[0027] Moreover, since the silicon oxide content layer of a resist film side-attachment-wall front 
face and silyl ghost content layer in the edge section (field B) of a substrate are directly formed 
on substrate layers, such as polish recon, or a substrate, exfoliation becomes still more difficult 
when adhesion with the substrate etc. is good. Although HMDS (hexamethyldisilan) is in one of 
the sililation reagents, it is used for the adherence agent of a resist and a substrate substrate, 
the adhesion force of a silicon oxide content layer and a silyl ghost content layer, a substrate, 
etc. increases in this case, and this will stop being able to exfoliate easily. 

[0028] Moreover, a silicon oxide content layer and a silyl ghost content layer are the resist film 
(in drawing 19 (kO) of bulk. When formed on resist film 40a of the lower layer of silicon oxide 
content layer 42b and silyl ghost content layer 42a, Although it is effective in exfoliation removal 
of the silyl ghost content layer and silicon oxide content layer of the upper layer being carried 
out by removing previously resist film 40a of a lower layer [ the lift-off method ] If the direct silyl 
ghost content layer and the silicon oxide content layer have stuck to the substrate etc., since 
exfoliation will not be carried out by the lift-off method, it is hard coming to exfoliate. 
[0029] Although this pattern space (field A) of a substrate was less than [ immersion 10 minute ] 
removable when commercial exfoliation liquid (EKC-270 (EKC Technology, product made from 
Inc.)) was used in order to actually remove the resist pattern which used and formed the 
silanizing process on silicon nitride, even if the edge section (field B) of a substrate was 
immersed for 60 minutes, it could not be removed, but residue remained. 
[0030] Moreover, although this pattern space (field A) of a substrate was removable in 30 
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seconds when the above-mentioned silicon oxide content layer and the silyl ghost content layer 
were removed using quantity-of^gas-flow CHF3 / 02 =20/70sccm, the substrate temperature of 
20 degrees C, and ECR (electron cycrotron resonance) mold plasma etching of bias power 50W t 
the residue of the edge section (field B) of a substrate was not able to remove even etching for 
1 20 seconds. 

[0031] This invention is made in view of the above-mentioned situation, therefore this invention 
aims at offering the manufacture approach of a semiconductor device and the photolithography 
approach said resist film is removable, without leaving residue in the edge section of a substrate, 
when carrying out pattern processing of the resist film on a substrate according to a silanizing 
process. 
[0032] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
manufacture approach of the semiconductor device of this invention Even if there is little 
substrate which has the 2nd field which is the periphery section of the 1st field and the 1st field 
concerned, it sets to the 1st field. Are the manufacture approach of the semiconductor device 
processed into a predetermined pattern, and the processed layer formed in said substrate is set 
to said 1st field and said 2nd field. In the process which forms the resist film in the whole 
surface at the upper layer of the processed layer formed in the substrate, and said 1st field In 
the process which exposes said resist film along with a predetermined pattern, and forms the 
bridge formation section and the section non-constructing a bridge in the surface part of said 
resist film along with said pattern, and said 2nd field In the process which forms the bridge 
formation section in a surface part including the side-attachment-wall front face of said resist 
film, and said 1st field In the process of said section non-constructing a bridge which forms a 
silyl ghost content layer in a surface part at least, and said 1st field In the process which forms a 
silicon oxide content layer in a surface part at least, and said 1st field and said 2nd field of said 
silyl ghost content layer In the process which processes said resist film along with said pattern 
by using said silicon oxide content layer as a mask, and said 1st field and said 2nd field It has the 
process which processes said processed layer by using as a mask said silicon oxide content 
layer or said resist film by which pattern processing was carried out. 

[0033] The manufacture approach of the semiconductor device of above-mentioned this 
invention forms the resist film in the whole surface at the upper layer of the processed layer 
formed in the substrate in the 1st field of a substrate and the 2nd field which have the 1st field 
and the 2nd field which is the periphery section. Next, in the 1st field, the resist film is exposed 
along with a predetermined pattern, along with a pattern, the bridge formation section and the 
section non-constructing a bridge are formed in the surface part of the resist film, and the 
bridge formation section is formed in the surface part which includes the side-attachment-wall 
front face of the resist film in the 2nd field. Next, even if there is little section non-constructing 
a bridge in the 1st field, a silyl ghost content layer is formed in a surface part, and even if there 
are few silyl ghost content layers, a silicon oxide content layer is formed in a surface part. Next, 
a silicon oxide content layer is used as a mask in the 1st field and the 2nd field, the resist film is 
processed along with a pattern and a processed layer is further processed by using as a mask a 
silicon oxide content layer or the resist film by which pattern processing was carried out. 
[0034] When carrying out pattern processing of the resist film on a substrate according to a 
silanizing process according to the manufacture approach of the semiconductor device of 
above-mentioned this invention Since the bridge formation section is formed in the surface part 
which includes the side-attachment-wall front face of the resist film in the 2nd field before [ the 
section formed into the resist film non-constructing a bridge ] forming a silyl ghost content layer 
in a surface part at least, a silyl ghost content layer is not formed here, therefore a silicon oxide 
content layer is not formed, either. For this reason, the resist film can be removed easily, without 
leaving residue in the 2nd field (edge section) of a substrate. 

[0035] The manufacture approach of the semiconductor device of above-mentioned this 
invention suitably The resist film which forms the bridge formation section is used for an 
exposed part as said resist film. In the process which forms the bridge formation section and the 
section non-constructing a bridge in the surface part of said resist film along with said pattern in 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi^eije 



2006/09/08 



JP,2000-156339,A [DETAILED DESCRIPTION] 



6/15 ^— v 



said 1st field The bridge formation section is formed in the surface part of the exposed part of 
said resist film according to the process which exposes said resist film along with a 
predetermined pattern. In the process which forms the bridge formation section in the surface 
part which makes the surface part of the part except said bridge formation section of said resist 
film said section non-constructing a bridge, and includes the side-attachment-wall front face of 
said resist film in said 2nd field The bridge formation section is formed in a surface part including 
the side-attachment-wall front face of said resist film according to the process which exposes 
said resist film. Thereby, it can consider as the silanizing process of a positive type of leaving a 
pattern to a part for the unexposed part of the resist film. 

[0036] The manufacture approach of the semiconductor device of above-mentioned this 
invention suitably When exposure and bridge formation processing are performed as said resist 
film, the section non-constructing a bridge is formed in an exposed part. In the process which 
uses the resist film which forms the bridge formation section in a part for an unexposed part, 
and forms the bridge formation section and the section non-constructing a bridge in the surface 
part of said resist film along with said pattern in said 1st field According to the process which 
exposes said resist film along with a predetermined pattern, and the process which performs 
bridge formation processing Form the section non-constructing a bridge in the surface part of 
the exposed part of said resist film, and the bridge formation section is formed in the surface 
part of the part except said section of said resist film non-constructing a bridge. In the process 
which forms the bridge formation section in the surface part which includes the side- 
attachment-wall front face of said resist film in said 2nd field, the bridge formation section is 
formed in a surface part including the side-attachment-wall front face of said resist film 
according to the process which performs bridge formation processing to said resist film. Thereby, 
it can consider as the silanizing process of a negative mold of leaving a pattern to the exposed 
part of the resist film. 

[0037] The manufacture approach of the semiconductor device of above-mentioned this 
invention suitably In said 1st field, it sets at the process of said silyl ghost content layer which 
forms a silicon oxide content layer in a surface part at least, said silyl ghost content layer — in 
said 1st field and said 2nd field, said resist film is processed into coincidence along with said 
pattern by using said silicon oxide content layer as a mask, forming a silicon oxide content layer 
in a surface part at least. For example, by performing plasma treatment which contains oxygen in 
material gas, in the process, the 1st field, and the 2nd field of a silyl ghost content layer which 
form a silicon oxide content layer in a surface part at least, the process which processes the 
resist film along with a pattern by using a silicon oxide content layer as a mask can be performed 
to coincidence as a dry development, and a process can be simplified. 

[0038] In order to attain the above-mentioned purpose, moreover, the manufacture approach of 
the semiconductor device of this invention Even if there is little substrate which has the 2nd 
field which is the periphery section of the 1st field and the 1st field concerned, it sets to the 1st 
field. Are the manufacture approach of the semiconductor device processed into a 
predetermined pattern, and the processed layer formed in said substrate is set to said 1st field 
and said 2nd field. In the process which forms the resist film in the whole surface at the upper 
layer of the processed layer formed in the substrate, and said 1st field In the process which 
exposes said resist film along with a predetermined pattern, and forms the bridge formation 
section and the section non-constructing a bridge in the surface part of said resist film along 
with said pattern, and said 2nd field In the process which forms the section non-constructing a 
bridge in a surface part including the side-attachment-wall front face of said resist film, and said 
1st field and said 2nd field In the process of said section non-constructing a bridge which forms 
a silyl ghost content layer in a surface part at least, and said 2nd field With the process which 
removes said silyl ghost content layer formed in the surface part of said resist film which 
includes a side-attachment-wall front face at least, it sets to said 1st field at least In the 
process which forms a silicon oxide content layer in a surface part at least, and said 1st field and 
said 2nd field of said silyl ghost content layer In the process which processes said resist film 
along with said pattern by using said silicon oxide content layer as a mask, and said 1st field and 
said 2nd field It has the process which processes said processed layer by using as a mask said 
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silicon oxide content layer or said resist film by which pattern processing was carried out. 
[0039] The manufacture approach of the semiconductor device of above-mentioned this 
invention forms the resist film in the whole surface at the upper layer of the processed layer 
formed in the substrate in the 1st field of a substrate and the 2nd field which have the 1st field 
and the 2nd field which is the periphery section. Next, in the 1st field, the resist film is exposed 
along with a predetermined pattern, along with said pattern, the bridge formation section and the 
section non-constructing a bridge are formed in the surface part of the resist film, and the 
section non-constructing a bridge is formed in the surface part which includes the side- 
attachment-wall front face of the resist film in the 2nd field. Next, in the 1 st field and the 2nd 
field, even if there is little section non-constructing a bridge, a silyl ghost content layer is formed 
in a surface part. Next, in the 2nd field, the silyl ghost content layer formed in the surface part of 
the resist film which includes a side-attachment-wall front face at least is removed, next — at 
least — the 1st field — setting — a silyl ghost content layer — a silicon oxide content layer is 
formed in a surface part at least, a silicon oxide content layer is used as a mask in the 1st field 
and the 2nd field, the resist film is processed along with said pattern, and a processed layer is 
further processed by using as a mask a silicon oxide content layer or the resist film by which 
pattern processing was carried out 

[0040] When carrying out pattern processing of the resist film on a substrate according to a 
silanizing process according to the manufacture approach of the semiconductor device of 
above-mentioned this invention Since the silyl ghost content layer formed in the surface part 
which includes the side-attachment-wall front face of the resist film in the 2nd field is removed 
before forming a silicon oxide content layer in the surface part of the silyl ghost content layer 
formed into the resist film therefore, a silicon oxide content layer is not formed here. For this 
reason, the resist film can be removed easily, without leaving residue in the 2nd field (edge 
section) of a substrate. 

[0041] The manufacture approach of the semiconductor device of above-mentioned this 
invention suitably The resist film which forms the bridge formation section is used for an 
exposed part as said resist film. In the process which forms the bridge formation section and the 
section non-constructing a bridge in the surface part of said resist film along with said pattern in 
said 1st field According to the process which exposes said resist film along with a predetermined 
pattern, the bridge formation section is formed in the surface part of the exposed part of said 
resist film, and let the surface part of the part except said bridge formation section of said resist 
film be said section non-constructing a bridge. Thereby, it can consider as the silanizing process 
of a positive type of leaving a pattern to a part for the unexposed part of the resist film. 
[0042] The manufacture approach of the semiconductor device of above-mentioned this 
invention suitably When exposure and bridge formation processing are performed as said resist 
film, the section non-constructing a bridge is formed in an exposed part. In the process which 
uses the resist film which forms the bridge formation section in a part for an unexposed part, 
and forms the bridge formation section and the section non-constructing a bridge in the surface 
part of said resist film along with said pattern in said 1st field According to the process which 
exposes said resist film along with a predetermined pattern, and the process which performs 
bridge formation processing Form the section non-constructing a bridge in the surface part of 
the exposed part of said resist film, and the bridge formation section is formed in the surface 
part of the part except said section of said resist film non-constructing a bridge. In the process 
which forms the section non-constructing a bridge in the surface part which includes the side- 
attachment-wall front face of said resist film in said 2nd field, the section non-constructing a 
bridge is formed in a surface part including the side-attachment-wall front face of said resist film 
according to the process exposed on said resist film, and the process which performs bridge 
formation processing. Thereby, it can consider as the silanizing process of a negative mold of 
leaving a pattern to the exposed part of the resist film. 

[0043] The manufacture approach of the semiconductor device of above-mentioned this 
invention suitably In said 1st field, it sets at the process of said silyl ghost content layer which 
forms a silicon oxide content layer in a surface part at least, said silyl ghost content layer — in 
said 1st field and said 2nd field, said resist film is processed into coincidence along with said 
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pattern by using said silicon oxide content layer as a mask, forming a silicon oxide content layer 
in a surface part at least. For example, by performing plasma treatment which contains oxygen in 
material gas, in the process, the 1st field, and the 2nd field of a silyl ghost content layer which 
form a silicon oxide content layer in a surface part at least, the process which processes the 
resist film along with a pattern by using a silicon oxide content layer as a mask can be performed 
to coincidence as a dry development, and a process can be simplified. 
[0044] The manufacture approach of the semiconductor device of above-mentioned this 
invention trickles resist film exfoliation liquid into the surface part of said resist film of said 2nd 
field which includes a side-attachment-wall front face at least in the process which removes 
suitably said silyl ghost content layer formed in the surface part of said resist film which includes 
a side-attachment-wall front face at least in said 2nd field. The silyl ghost content layer easily 
formed in the surface part of the resist film which includes a side-attachment-wall front face at 
least by this is removable. 

[0045] In order to attain the above-mentioned purpose, the photolithography approach of this 
invention Even if there is little substrate which has the 2nd field which is the periphery section 
of the 1st field and the 1st field concerned, it sets to the 1st field. Are the photolithography 
approach which forms the resist film of a predetermined pattern in said substrate, and it sets to 
said 1st field and said 2nd field. In the process which forms the resist film in the whole surface 
at a substrate, and said 1 st field In the process which exposes said resist film along with a 
predetermined pattern, and forms the bridge formation section and the section non-constructing 
a bridge in the surface part of said resist film along with said pattern, and said 2nd field In the 
process which forms the bridge formation section in a surface part including the side- 
attachment-wall front face of said resist film, and said 1st field In the process of said section 
non-constructing a bridge which forms a silyl ghost content layer in a surface part at least, and 
said 1st field It has the process of said silyl ghost content layer which forms a silicon oxide 
content layer in a surface part at least, and the process which processes said resist film along 
with said pattern in said 1st field and said 2nd field by using said silicon oxide content layer as a 
mask. 

[0046] In order to attain the above-mentioned purpose, moreover, the photolithography approach 
of this invention Even if there is little substrate which has the 2nd field which is the periphery 
section of the 1st field and the 1st field concerned, it sets to the 1st field. Are the 
photolithography approach which forms the resist film of a predetermined pattern in said 
substrate, and it sets to said 1st field and said 2nd field. In the process which forms the resist 
film in the whole surface at a substrate, and said 1st field In the process which exposes said 
resist film along with a predetermined pattern, and forms the bridge formation section and the 
section non-constructing a bridge in the surface part of said resist film along with said pattern, 
and said 2nd field In the process which forms the section non-constructing a bridge in a surface 
part including the side-attachment-wall front face of said resist film, and said 1st field and said 
2nd field In the process of said section non-constructing a bridge which forms a silyl ghost 
content layer in a surface part at least, and said 2nd field With the process which removes said 
silyl ghost content layer formed in the surface part of said resist film which includes a side- 
attachment-wall front face at least, it sets to said 1st field at least It has the process of said 
silyl ghost content layer which forms a silicon oxide content layer in a surface part at least, and 
the process which processes said resist film along with said pattern in said 1st field and said 2nd 
field by using said silicon oxide content layer as a mask. 

[0047] When carrying out pattern formation of the resist film on a substrate according to a 
silanizing process, the photolithography approach of above-mentioned this invention does not 
form a silyl ghost content layer in the side-attachment-wall front face of the resist film of the 
2nd field beforehand by exposure processing, or even if it forms, before it forms a silicon oxide 
content layer in the surface part of a silyl ghost content layer, it will remove the silyl ghost 
content layer on the front face of a side attachment wall of the resist film of the 2nd field, 
respectively. Therefore, a silicon oxide content layer is not formed in the 2nd field. For this 
reason, the resist film can be removed easily, without leaving residue in the 2nd field (edge 
section) of a substrate. 
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[0048] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0049] 1 st operation gestalt drawing 1 is the top view of (a) semi-conductor substrate after the 
transistor formation process of the manufacture approach of a semiconductor device of having 
an MOS transistor concerning this operation gestalt, and the sectional view of the field near the 
edge of the (b) aforementioned semi-conductor substrate. The field A which is the 1st field is 
this pattern space in which the above-mentioned MOS transistor is formed. For example, on the 
active region separated by the isolation insulator layer 20 of the STI (Shallow Trench Isolation) 
mold on the semi-conductor substrate 10, the gate dielectric film 21 which consists of silicon 
oxide is formed, and gate electrode 30a of for example, polish recon is formed in the upper layer. 
Moreover, into the semi-conductor base 10 in the both-sides section of gate electrode 30a, the 
source drain field 1 1 which is the diffusion layer of a conductive impurity is formed. The MOS 
transistor is constituted as mentioned above. 

[0050] On the other hand, the field B which is the 2nd field is the edge section of a semi- 
conductor substrate, and is equivalent to the periphery section of Field A. Although Field B is a 
field which does not have the perfect circuit pattern and it is not necessary to form a 
semiconductor device in this field essentially, the diffusion layer 12 of a conductive impurity is 
formed on a production process and into the semi-conductor substrate 10. 
[0051] The production process of the manufacture approach until it results in the structure 
shown in above-mentioned drawing 1 is explained. First, as shown in drawing 2 (a), the isolation 
insulator layer of a STI mold is formed in the field A of the silicon semi-conductor substrate 10 
(this pattern space). 

[0052] Next, as shown in drawing 2 (b), in Field A and Field B (edge section), the oxidation 
silicone film 21 of 3nm thickness is formed in the whole surface by the oxidizing [ thermally ] 
method. In Field A, the silicon oxide film 21 turns into gate dielectric film of a transistor. 
[0053] next, it is shown in drawing 2 (c) — as — for example, CVD (Chemical Vapor Deposition) 
— the polish recon layer 30 is made to deposit on the whole surface in 150nm thickness in Field 
A and Field B by law In Field A, the polish recon layer 30 is a layer used as the gate electrode of 
a transistor. 

[0054] In subsequent processes, pattern formation of the resist film used as the mask of a gate 
pattern is carried out according to the silanizing process of a positive type. First, as shown in 
drawing 3 (d), in Field A and Field B, the resist film 40 for the silanizing processes of a polyvinyl 
phenol system is formed in the whole surface by 700nm thickness for example, by rotation 
spreading at the upper layer of the polish recon layer 30. Next, 100 degrees C and the Puri 
BEKU processing of the conditions for 60 seconds are performed, for example. 
[0055] Next, as shown in drawing 3 (e), 5mm minute is exposed from the periphery in Field B with 
the light LE (190nm or more of wavelength fields) in which the deuterium lamp with which the 
resist coater is equipped emits light. In the exposed part which is a surface part including the 
side-attachment-wall front face of the resist film 40, the bridge formation section 41 is formed 
of optical crosslinking reaction. 

[0056] Next, as shown in drawing 3 (f), in Field A, the pattern section carries out the repeat 
exposure imprint of the pattern light LP of a positive image for ArF excimer laser serially all over 
resist film 40 using the projection aligner of reduction percentage 1/4 using the exposure light 
source (exposure wavelength is 193nm) by using as a mask the - mask (mask which leaves a 
part for an unexposed part as a gate pattern) MP of the gate layer of the positive type which 
consists of CKs). The molecule in the surface part of the resist film 40 of an exposed part forms 
a lifting and the bridge formation section 41 for crosslinking reaction. Along with a pattern, the 
bridge formation section and the section non-constructing a bridge are formed in the surface 
part of the resist film, and, on the other hand, the bridge formation section is formed [ in / as 
mentioned above / Field A ] in the surface part which includes the side-attachment-wall front 
face of the resist film in Field B. 

[0057] Next, as shown in drawing 4 (g), it is exposed for 60 seconds into the silyl ghosts S, such 
as DMSDMA (dimethylsilyldimethylamine) of the gaseous phase of 30Torr(s), under the 
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temperature of 90 degrees C. At this time, in the surface part of the resist film 40 which is the 
section non-constructing a bridge, the silyl ghost S is spread alternatively, and the silyl ghost 
content layer 42 is formed. Even if the diffusion process of this sililation reagent is immersed 
into the sililation reagent of the liquid phase, it is possible. 

[0058] next, it is shown in drawing 4 (h) — as — for example, the plasma etching system of a 
TCP (transformer coupled plasma) mold — using — 02-S02 of the conditions of (processing 
temperature =10 degree C, processing pressure force =5mTorr, flow rate =160/30sccm of 02 / 
S02, TCP power =500W, bias power =100W) Anisotropic etching is performed by system plasma 
etching. At this time, the silicon in the silyl ghost content layer 42 and the oxygen in etching gas 
E1 join together, it is alternatively formed in the surface of the silyl ghost content layer 42 by 
the thickness whose silicon oxide (SiOX) content layer 42b is 20nm, and the field except silicon 
oxide content layer 42b is set to silyl ghost content layer 42a. Moreover, in the above-mentioned 
plasma etching, silicon oxide content layer 42b becomes a mask, the resist film (40 41) of an 
exposed part is etched, and resist film 40a of a gate pattern is formed. 

[0059] In the above-mentioned plasma-etching process, when gate length becomes substandard, 
or when superposition precision with a substrate layer becomes substandard, the resist film is 
exfoliated and the formation process of the above-mentioned resist film or subsequent ones is 
repeated. As exfoliation processing of this resist film, the plasma etching system of a TCP mold 
is used, for example. CHF3-C2 of the conditions of (processing temperature =0 degree C, 
processing pressure force =5mTorr, CHF3 / flow rate =10/50sccm of 02, TCP power =500W, 
bias power =100W) By system plasma etching Anisotropic etching is performed for 15 seconds 
and silicon oxide content layer 42b and silyl ghost content layer 42a are exfoliated. Next, 02 
Ashing removal of the resist film 40a of the bulk remaining by plasma treatment is carried out, 
and it is H2S02/H2 02 further. After treatment is carried out with a solution. 
[0060] When a resist pattern is able to form proper As shown in drawing 4 (i), silicon oxide 
content layer 42b or resist film 40a is used as a mask using the plasma etching system of an 
ECR mold, as the 1st step — CI2-02 as system plasma-etching processing and the 2nd step — 
HBr-02 System plasma-etching processing is performed, etching gas E2 is hit to a substrate 
side, the gate dielectric film 21 of gate electrode 30a of polish recon and silicon oxide is boiled, 
and etching processing is carried out as this etching condition — for example (substrate 
temperature =20 degree C, processing pressure force = 0.5Pa, CI2 / 02 / flow rate 
=15/5/95sccm of HBr, bias RF power =25W) — ** — it carries out. 

[0061] Next, as shown in drawing 5 (jX the plasma etching system of a TCP mold is used. CHF3- 
02 of the conditions of (processing temperature =0 degree C, processing pressure force 
=5mTorr, CHF3 / flow rate =10/50sccm of 02, TCP power =500W, bias power =100W) By system 
plasma etching Anisotropic etching is performed for 15 seconds and silicon oxide content layer 
42b and silyl ghost content layer 42a are exfoliated. Next, 02 Ashing removal of the resist film 
40a of the bulk remaining by plasma treatment is carried out, and it is H2 S02/H2 02 further. 
After treatment is carried out with a solution. 

[0062] Next, the conductive impurity of a conductivity type which is [ in / Field A ] different 
from the conductivity type of the semi-conductor substrate 10 as shown in drawing 5 (k) (when 
a substrate is p mold) When n mold impurities, such as Lynn, and a substrate are n molds, the 
ion implantation of the p mold impurities, such as boron, is carried out using gate electrode 30a 
as a mask, and the source drain field 1 1 which is the diffusion layer of a conductive impurity is 
formed into the semi-conductor substrate 10 in the both-sides section of gate electrode 30a. At 
this time, the diffusion layer 1 2 of a conductive impurity is formed also in Field B. By the resist 
film etc., the mask of the field B can be carried out and it can also carry out an ion implantation 
to Field A alternatively. Above, it results in the structure shown in drawing 1 . 
[0063] In the manufacture approach of the semiconductor device of this above-mentioned 
operation gestalt When carrying out pattern processing of the resist film on a substrate 
according to the silanizing process of a positive type Since the bridge formation section is 
formed in the surface part which includes the side-attachment-wall front face of the resist film 
in Field B before [ the section formed into the resist film non-constructing a bridge ] forming a 
silyl ghost content layer in a surface part at least a silyl ghost content layer is not formed here, 
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therefore a silicon oxide content layer is not formed, either. For this reason, the resist film can 
be removed easily, without leaving residue in the field B of a substrate (edge section). 
[0064] In the manufacture approach of the semiconductor device of this above-mentioned 
operation gestalt, instead of using the deuterium lamp with which the resist coater is equipped 
as exposure in the field B of a substrate, it exposes using what branched the ArF excimer laser 
light which is the exposure light source of an exposure machine, or the aligner only for edge 
section exposure of the substrate carrying a deuterium lamp etc. can be used. Moreover, the 
chemistry magnification mold resist which consists of the cross linking agents and novolak resin 
of a melamine derivative which construct a bridge with an acid generator and an acid can be 
used instead of using the resist of a polyvinyl phenol system. In this case, a substrate is heated 
for 60 seconds at the processing temperature of 110 degrees C, the acid generated into the 
exposed part is diffused, and a cross linking agent makes novolak resin construct a bridge by the 
reaction with an acid. Moreover, the mercury xenon lamp (220nm - 440nm of wavelength regions) 
currently used for the existing coater developers edge exposure function can be used in this 
case instead of using a heavy hydrogen lamp for exposure of the edge section of a substrate. 
Since the acid in a resist is generated also by the exposure of mercury xenon lamp light, the 
above-mentioned resist becomes possible [ constructing a bridge by the exposure of mercury 
xenon lamp light ]. 

[0065] The manufacture approach of the semiconductor device concerning the 2nd operation 
gestalt book operation gestalt is substantially the same in the 1st operation gestalt except for 
using the silanizing process of a negative mold. First, the isolation insulator layer 20 of a STI 
mold is formed in the silicon semi-conductor substrate 10, the oxidation silicone film 21 of 3nm 
thickness is formed in the whole surface in Field A (this pattern space) and Field B (edge 
section) by the oxidizing [ thermally ] method, and the polish recon layer 30 is made to deposit 
on the whole surface in 150nm thickness in Field A and Field B with a CVD method further, as 
shown in drawing 6 (a). Next, the resist film 40 constituted from naphthoquinonediazide and 
novolak resin by rotation spreading by 700nm thickness is formed in the whole surface at the 
upper layer of the polish recon layer 30. Next, 100 degrees C and the Puri BEKU processing of 
the conditions for 60 seconds are performed, for example. 

[0066] Next, as shown in drawing 6 (b), the mask (mask which leaves an exposed part as a gate 
pattern) MN of the gate layer of the negative mold with which parts other than a pattern serve 
as a screen which consists of those of Cr in Field A is used as a mask. The repeat exposure 
imprint of the pattern light LN of a negative image is serially carried out for KrF excimer laser all 
over resist film 40 using the projection aligner of reduction percentage 1/5 using the exposure 
light source (exposure wavelength is 248nm). It is made for this field to expose not to start the 
field B which is the edge section of a substrate, as shown in drawing 6 (b). 
[0067] By the above-mentioned exposure, it decomposes, naphthoquinonediazide serves as an 
indene ketene in an exposed part, and it becomes an indene carboxylic acid by existence of 
water. Next, the decarboxylation of an indene carboxylic acid starts a substrate by performing 
heat-treatment for 90 seconds at 110 degrees C. On the other hand, in a part for an unexposed 
part, naphthoquinonediazide serves as a ketene and constructs a bridge with novolak resin. 
Consequently, as shown in drawing 6 (c), the bridge formation section 41 is formed in a part for 
an unexposed part, and the section 43 non-constructing a bridge is formed in an exposed part. 
Moreover, in Field B, the whole including the side-attachment-wall front face of the resist film 
serves as the bridge formation section. 

[0068] Next, as shown in drawing 7 (d), it is exposed for 60 seconds into the silyl ghosts S, such 
as DMSDMA of the gaseous phase of 30TorKs), under the temperature of 90 degrees C. At this 
time, in the surface part of the section 43 of the resist film non-constructing a bridge, the silyl 
ghost S is spread alternatively, and the silyl ghost content layer 42 is formed. Even if the 
diffusion process of this sililation reagent is immersed into the sililation reagent of the liquid 
phase, it is possible. 

[0069] next, it is shown in drawing 7 (e) — as — for example, the plasma etching system of a 
TCP mold — using — 02-S02 of the conditions of (processing temperature =10 degree C, 
processing pressure force =5mTorr, flow rate =160/30sccm of 02 / S02, TCP power =500W, 
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bias power =100W) Anisotropic etching is performed by system plasma etching. At this time, the 
silicon in the silyl ghost content layer 42 and the oxygen in etching gas E1 join together, it is 
alternatively formed in the surface of the silyl ghost content layer 42 by the thickness whose 
silicon oxide (SiOX) content layer 42b is 20nm, and the field except silicon oxide content layer 
42b is set to silyl ghost content layer 42a. Moreover, in the above-mentioned plasma etching, 
silicon oxide content layer 42b becomes a mask, the bridge formation section 41 which is the 
resist film for an unexposed part is etched, and resist film 41a of a gate pattern is formed. 
[0070] next, it is shown in drawing 7 (f) — as — for example, the plasma etching system of an 
ECR mold — using — silicon oxide content layer 42b or resist film 40a — a mask — carrying 
out — as the 1st step — CI2-02 HBr-02 system plasma-etching processing is performed as 
system plasma-etching processing and the 2nd step, etching gas E2 is hit to a substrate side, 
the gate dielectric film 21 of gate electrode 30a of polish recon and silicon oxide is boiled, and 
etching processing is carried out. as this etching condition — for example (substrate 
temperature =20 degree C, processing pressure force = 0.5Pa, CI2 / 02 / flow rate 
=15/5/95sccm of HBr, bias RF power =25W) — ** — it carries out. 

[0071] Next, as shown in drawing 8 (g), the plasma etching system of a TCP mold is used. CHF3- 
02 of the conditions of (processing temperature =0 degree C, processing pressure force 
=5mTorr, CHF3 / flow rate =10/50sccm of 02, TCP power =500W, bias power =100W) By system 
plasma etching Anisotropic etching is performed for 15 seconds and silicon oxide content layer 
42b and silyl ghost content layer 42a are exfoliated. Next, 02 Ashing removal of the resist film 
40a of the bulk remaining by plasma treatment is carried out, and it is H2 S02/H2 02 further. 
After treatment is carried out with a solution. 

[0072] Next, the conductive impurity of a conductivity type which is [ in / Field A ] different 
from the conductivity type of the semi-conductor substrate 10 as shown in drawing 8 (h) (when 
a substrate is p mold) When n mold impurities, such as Lynn, and a substrate are n molds, the 
ion implantation of the p mold impurities, such as boron, is carried out using gate electrode 30a 
as a mask, and the source drain field 1 1 which is the diffusion layer of a conductive impurity is 
formed into the semi-conductor substrate 10 in the both-sides section of gate electrode 30a. At 
this time, the diffusion layer 12 of a conductive impurity is formed also in Field B. By the resist 
film etc., the mask of the field B can be carried out and it can also carry out an ion implantation 
to Field A alternatively. It results in the structure shown in the same drawing 1 as the 1st 
operation gestalt above. 

[0073] In the manufacture approach of the semiconductor device of this above-mentioned 
operation gestalt When carrying out pattern processing of the resist film on a substrate 
according to the silanizing process of a negative mold Since the bridge formation section is 
formed in the surface part which includes the side-attachment-wall front face of the resist film 
in Field B before [ the section formed into the resist film non-constructing a bridge ] forming a 
silyl ghost content layer in a surface part at least, a silyl ghost content layer is not formed here, 
therefore a silicon oxide content layer is not formed, either. For this reason, the resist film can 
be removed easily, without leaving residue in the field B of a substrate (edge section). 
[0074] 3rd operation gestalt drawing 9 is the top view of (a) semi-conductor substrate after the 
transistor formation process of the manufacture approach of a semiconductor device of having 
an MOS transistor concerning this operation gestalt, and the sectional view of the field near the 
edge of the (b) aforementioned semi-conductor substrate. Field A is this pattern space in which 
the above-mentioned MOS transistor is formed. For example, on the active region separated by 
the isolation insulator layer 20 of the STI mold on the semi-conductor substrate 10, the gate 
dielectric film 21 which consists of silicon oxide is formed, and gate electrode 30a of for example, 
polish recon is formed in the upper layer. Moreover, into the semi-conductor base 10 in the 
both-sides section of gate electrode 30a, the source drain field 1 1 which is the diffusion layer of 
a conductive impurity is formed. The MOS transistor is constituted as mentioned above. 
[0075] On the other hand, Field B is the edge section of a semi-conductor substrate, and is 
equivalent to the periphery section of Field A. Although Field B is a field which does not have 
the perfect circuit pattern and it is not necessary to form a semiconductor device in this field 
essentially, polish recon layer 30b is formed on a production process, and the diffusion layer 12 
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of a conductive impurity is formed into the semi-conductor substrate 10. 
[0076] The production process of the manufacture approach until it results in the structure 
shown in above-mentioned drawing 9 is explained. First, the isolation insulator layer 20 of a STI 
mold is formed in the silicon semi-conductor substrate 10, the oxidation silicone film 21 of 3nm 
thickness is formed in the whole surface in Field A (this pattern space) and Field B (edge 
section) by the oxidizing [ thermally ] method, and the polish recon layer 30 is made to deposit 
on the whole surface in 150nm thickness in Field A and Field B with a CVD method further, as 
shown in drawing 10 (a). Next the resist film 40 for the silanizing processes of a polyvinyl phenol 
system is formed in the whole surface by 700nm thickness for example, by rotation spreading at 
the upper layer of the polish recon layer 30. Next, 100 degrees C and the Puri BEKU processing 
of the conditions for 60 seconds are performed, for example. 

[0077] Next, as shown in drawing 10 (b), in Field A, the pattern section carries out the repeat 
exposure imprint of the pattern light LP of a positive image for ArF excimer laser serially all over 
resist film 40 using the projection aligner of reduction percentage 1/4 using the exposure light 
source (exposure wavelength is 193nm) by using as a mask the - mask (mask which leaves a 
part for an unexposed part as a gate pattern) MP of the gate layer of the positive type which 
consists of CKs). The molecule in the surface part of the resist film 40 of an exposed part forms 
a lifting and the bridge formation section 41 for crosslinking reaction. Along with a pattern, the 
bridge formation section and the section non-constructing a bridge are formed [ in / as 
mentioned above / Field A ] in the surface part of the resist film. On the other hand, there is a 
field B to unexposed one and it makes all of resist film including a side-attachment-wall part the 
section non-constructing a bridge. 

[0078] Next, as shown in drawing 10 (c), it is exposed for 60 seconds into the silyl ghosts S, 
such as DMSDMA (dimethylsilyldimethylamine) of the gaseous phase of 30Torr(s), under the 
temperature of 90 degrees C. At this time, in the surface part of the resist film 40 which is the 
section non-constructing a bridge, the silyl ghost S is spread alternatively, and the silyl ghost 
content layer 42 is formed. Even if the diffusion process of this sililation reagent is immersed 
into the sililation reagent of the liquid phase, it is possible. The silyl ghost content layer 42 will be 
formed in the surface part which includes the side-attachment-wall front face of the resist film 
in Field B at this time. Although a sililation reagent is diffused only in an one direction from the 
top face of the resist film, in the side-attachment-wall surface part of the resist film, a sililation 
reagent is spread on all sides. Consequently, thickness T2 of the silyl ghost content layer 42 
formed in a side-attachment-wall front face Thickness T1 of the silyl ghost content layer 42 
formed on the top face of the resist film It is formed thickly. 

[0079] Next, rotating a substrate 10, as shown in drawing 1 1 (d), the exfoliation liquid SI of an 
organic system (for example, trade name EKC-270 (EKC Technology, product made from Inc) or 
thinner etc.) is dropped at a 5mm field (field B), and the silyl ghost content layer formed at the 
surface part of the resist film which includes a side-attachment-wall front face at least is 
removed from the periphery section of a substrate in Field B. The silyl ghost content layer 42 
can be removed with the exfoliation liquid of the above organic systems. At this time, the resist 
film 40 of the dropping field of exfoliation liquid SI is also removed, and it becomes the 
configuration shown in drawi n g 1 1 (e). 

[0080] next, it is shown in drawing 1 1 (f) — as — for example, the plasma etching system of a 
TCP (transformer coupled plasma) mold — using — 02-S02 of the conditions of (processing 
temperature =10 degree C, processing pressure force =5mTorr, flow rate =160/30sccm of 02 / 
S02, TCP power =500W, bias power =100W) Anisotropic etching is performed by system plasma 
etching. At this time, the silicon in the silyl ghost content layer 42 and the oxygen in etching gas 
E1 join together, it is alternatively formed in the surface of the silyl ghost content layer 42 by 
the thickness whose silicon oxide (SiOX) content layer 42b is 20nm, and the field except silicon 
oxide content layer 42b is set to silyl ghost content layer 42a. Moreover, in the above-mentioned 
plasma etching, silicon oxide content layer 42b becomes a mask, the resist film (40 41) of an 
exposed part is etched, and resist film 40a of a gate pattern is formed. 

[0081] Next, as shown in drawing 1 2 (g), silicon oxide content layer 42b or resist film 40a is used 
as a mask using the plasma etching system of an ECR mold, as the 1st step — CI2-02 as 
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system plasma-etching processing and the 2nd step — HBr-02 System plasma-etching 
processing is performed, etching gas E2 is hit to a substrate side, the gate dielectric film 21 of 
gate electrode 30a of polish recon and silicon oxide is boiled, and etching processing is carried 
out as this etching condition — for example (substrate temperature =20 degree C, processing 
pressure force = 0.5Pa, CI2 / 02 / flow rate =15/5/95sccm of HBr, bias RF power =25W) — ** 
— it carries out. 

[0082] Next, as shown in drawing 1 2 (h), the plasma etching system of a TCP mold is used. 
CHF3-02 of the conditions of (processing temperature =0 degree C, processing pressure force 
=5mTorr, CHF3 / flow rate =10/50sccm of 02, TCP power =500W, bias power =100W) By system 
plasma etching Anisotropic etching is performed for 1 5 seconds and silicon oxide content layer 
42b and silyl ghost content layer 42a are exfoliated. Next, 02 Ashing removal of the resist film 
40a of the bulk remaining by plasma treatment is carried out and it is H2 S02/H2 02 further. 
After treatment is carried out with a solution. 

[0083] Next, the conductive impurity of a conductivity type which is [ in / Field A ] different 
from the conductivity type of the semi-conductor substrate 10 as shown in drawing 12 (i) (when 
a substrate is p mold) When n mold impurities, such as Lynn, and a substrate are n molds, the 
ion implantation of the p mold impurities, such as boron, is carried out using gate electrode 30a 
as a mask, and the source drain field 1 1 which is the diffusion layer of a conductive impurity is 
formed into the semi-conductor substrate 10 in the both-sides section of gate electrode 30a. At 
this time, the diffusion layer 1 2 of a conductive impurity is formed also in Field B. By the resist 
film etc., the mask of the field B can be carried out and it can also carry out an ion implantation 
to Field A alternatively. Above, it results in the structure shown in drawing 9 . 
[0084] In the manufacture approach of the semiconductor device of this above-mentioned 
operation gestalt since the silyl ghost content layer formed in the surface part which includes 
the side-attachment-wall front face of the resist film in Field B is removed before forming a 
silicon oxide content layer in the surface part of the silyl ghost content layer formed into the 
resist film of a positive type therefore, a silicon oxide content layer is not formed here. For this 
reason, the resist film can be removed easily, without leaving residue in the field B of a substrate 
(edge section). 

[0085] In the manufacture approach of the semiconductor device of this above-mentioned 
operation gestalt since the resist film in the field B of a substrate is exfoliated, a fluoric acid 
water solution can be used instead of using the exfoliation liquid of an organic system. In this 
case, 02 which is degree process although only a silyl ghost content layer exfoliates and the 
resist film is left behind Since the resist film currently formed in the lower layer of the removed 
silyl ghost content layer of plasma treatment is removed, the same structure as the above- 
mentioned operation gestalt can be acquired. 

[0086] This invention can apply it even to what, if the semiconductor device of MOS transistors, 
such as DRAM, the semiconductor device of bipolar **, or an A/D converter is the manufacture 
approach of a semiconductor device of having the process which carries out pattern processing 
of the photoresist film according to a photolithography process. Furthermore, it is possible to 
apply as the photolithography approach for imprinting not only the manufacture approach of a 
semiconductor device but a detailed pattern. 

[0087] This invention is not limited to the gestalt of the above-mentioned operation. For 
example, although the resist film is formed according to the silanizing process as a mask for 
processing a gate electrode with the operation gestalt it is applicable to processing of 
conductive layers other than a gate electrode, the substrate itself, or an insulator layer. In 
addition, change various in the range which does not deviate from the summary of this invention 
can be made. 
[0088] 

[Effect of the Invention] When carrying out pattern formation of the resist film on a substrate 
according to a silanizing process according to this invention Do not make a silyl ghost content 
layer form in the side-attachment-wall front face of the resist film of the 2nd field beforehand by 
exposure processing. Or by removing the silyl ghost content layer on the front face of a side 
attachment wall of the resist film of the 2nd field, before forming a silicon oxide content layer in 
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the surface part of a silyl ghost content layer, even if it forms The manufacture approach of a 
semiconductor device and the photolithography approach the resist film is easily removable can 
be offered without leaving residue in the 2nd field (edge section) of a substrate. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi^eije 



2006/09/08 



JP,2000-156339,A [DRAWINGS] 1/10 ^— v 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DRAWINGS 
TDrawing 1] 



(a) 




rag a<^<*- >mo bo v vw) 



(b) 




[Drawing 2] 




20 



http://www4:ipdl.ncipi.gojp/cgi-bin/tran - .web„cgi_eije 



2006/09/08 



JP t 2000-1 56339,A [DRAWINGS] 2/1 0 ^— v 



[Drawing 5] 

30a 




[Drawing 8] 

_ ~. 30a 




[Drawing 3] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi.eije 



2006/09/08 



JP,2000-156339,A [DRAWINGS] 3/10 K—v 




20 21 



[Drawing 4] 




20 21 



[Drawing 7] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgLejje 



2006/09/08 




$g« A (*/ - yflWO {gift B(^r- * i>«5) 



(b) 




[Drawing 6] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/09/08 



JP,2000-156339,A [DRAWINGS] 



5/10 s<—is 





20 21 43 



[Drawing 10] 




[Drawing 11] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/09/08 



" JP.200Q-156339.A [DRAWINGS] 



6/10 K— v? 




20 21 



[Drawing 13] 




[Drawing 12] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/09/08 



7/10 ^— v 




http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/09/08 



JP t 2000-156339,A [DRAWINGS] 8/10 v 



40 




[Drawing 1 6] 




[Drawing 17] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/09/08 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/09/08 




[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web_cgLejje 



2006/09/08 



O9)0*S»flF^ (JP) (12) £t jft £t (A) Ol)»fFaiM^B8S^ 

4#U§2000- 156339 
(P2000-156339A) 

(43)&§§H ¥*12^6£6B(2000.6.6) 



©DintcL 7 mmn 

H 0 1 L 21/027 
G 0 3 F 7/38 5 1 2 

7/40 5 2 1 

H 0 1 L 21/3065 



568 2H096 

512 5F004 

521 . 5F046 
5 6 9H 
5 7 2A 

•saw* *s»# 8s«*(D»i3 ol (^i9 s) m&m\zm< 



F I 

H0 1L 21/30 
G 0 3 F 7/38 
7/40 

H 0 1 L 21/30 



<21)fflB#*» 


WK¥10 -331244 


(7DWSA 


000002185 










(22)fflK0 


¥fi£10*f 11320B (1998. 11.20) 




jmA/IIKKA/H 6 TB 7«35-^ 






(72)S61B# 


trrt 








<CS»,a;ilK4fcaiH6TB7S35# V~ 














<74)f<SSA 


100094053 



















(54) i|^ft^«©«iij&S*<fctf7*hUy^77>f-*ft 



(57) :mm 

©ffl!lig*Jf Cc3?tgg|54 1 *j&&Gr U-i?* h©©fiNM«l 




20 21 



(2) 

1 

im^m i) mi mmtm&m 1 mmo^-m^xuhzm 
2m®zm?z>m&<D'J>ts:< thmimm^^x. m 

z^m&mwfD'm.-ft&xib ^ x . 

tines \mms*vm?3i2mm<<cis\,*T:. mntcm®. 

mt. 

>oc»oTS3feL. mriau^* hjg©*jfSi$#cciWfa/< io 

tfflBJfr 1 SMcttfc^T . BfliB#??yfg|$©4>& < <fc fc*H 

ma* i «wuc tet » r . mfta^ Mtmsmmo'p & < 
i t«jf •atcafbS' y >^wjf*^^5xs6> 
tirias i mms&vmvmzmmicte^x , 8trtB^t-> 

->tc?e^-cjnx-r-sx®i. 20 
ttne^i^^te«fca : Mfas2fi^(c*si>-c, g?sa^b-> 

mm 1 *i«c*ji>t Biria uyx ^©amsp^tciiirfa 

"TSXflfc J: n . WSBuy^ hJS©teS*3P»©«jl6P 30 

< SP^«»«)lgB^-*BirfB#5?l(ig|5£ L . 

BfriaS2 «i«c*ii»'r«WBus?^ ng©fl«aiM£^tf 

mz&tsmmwfticmm*B&L?zn*m 1 iats©¥ 
gfl^gg©!^:^. 

[i«^3 ] ttrtaus?* h^tuT^tejro'igtt^a 

jg©t^:ft^©«ji^cc#3s^*^JiSu Btrtau 

mnam2«n^{i:*$^r«irfBL'^x N@s©ffljgg®*^tj 
*h^{c£|g&H*jfeTX?I{cJ:»). mifBW-^hJgo so 



«fP§ 2000-156339 
2 

WM«®£^t?^SP#icimSflfc7&£TS»3fcJI 1 IB 

mmm* ) mem 1 mmiam-c. mas vjww» 
mmoyptt < t t>&m$MK.mtz' y =» 
-r-sxn«:te^-c«, fria-> y ;Wbl8j^wa©4>& < £ 
tsmis&tetttti' y a >*g»«bjso ttJfti e . n* 
fCB?ias 1 ®®isjivm3&m2®®ic*n.>x. mmit 

*->t,ciQ-oxi]aj:-fzm>m 1 iaigo*«^sos 

CIW8B5 3 MiaUf 1 «ttUc*ji»r. MtB~> yjWbftft 
mmwpte < £ *>«jtg|tfHci^t-> y 3>i§r«g*7&j& 

[i»#i6 ] jh 1 «j«&£j££ 1 mm<mm®x$>zm 

ib»«k^isse3 ftfcWtoUBfcBfje©'** - >cc*nx-r 

WiB® 1 filiate «fc vmssm 2 ««<cte i »r . S^tc^es 
3nfclftfllXJB©±JB«:^MKUy^ bil*JB«-r«X 
Si. 

fjias 1 *i^(c fet, >-c . fjta i/yxh M*3fs©/ n- 5f - 

iwa(t2in«cctet>"c. wei/yx hinz>ffisftm«$ 
vasm 1 ^^te «t vmm 2 mttcte i »r . 
xgt. 

l?iBS2«n^{c*si,»-r > i&iau^x hj»oil>tt< 
d>a < £ fcltfiBS 1 tttttcteo-c . swas/ y ;Wb«j^# 
bJIBS 1 ^tSte<fcC/B5fBS 2 «««:*5C»-t . fUBlMb^ 

- > o -cflnx-r -5 is £ . 

WSBSS 1 Mi^tei^liifaS 2 ««(cteb>-C . KHEUffc^ 

y 3 >«mi^«^BME'<ji - >»nxs n/c h 
mi-?* 9 1 bxwmmaxmzmT.?zjMt zm? 

mem 1 swccten-cweus?* hffoftnffi»<ctrs 
n - > rs«SRi 3mxm*&mt sxgcc*j 

raxgtcj: ■? . gfffius?^ F®©u»i3feap^©aiB® 

< ai^©«)sgi5^^t5iaiN^ga <!: -r zmm 6 tats© 



[IM8S8 3 wtHuixx net Lxm%*s&vmmmm 

imnmQ 3 mam i ^(c*ji,>-c. itsa^ *{btb£ 
mmo'pu < £ 4>*ngp^ccK<b>' y => >&mm*mtfL 

(cmrie^ 1 M^fc <tomt3^2 «a«5c*j^-r . wmrnt 
->'j3>Mi*?^i't ursine 1^* hK^mfia^' 
* - >tcs o r»ni-r &nHan 6 nmomm&m&om 

[itsjai 1 0 ] mam 1 M«tc*j^r . mtziy y ^nt* 
^rn©^ < t ■bmm&fHmiti' y a >%mm*B 
tis&zxmicts^xu, mn^'^'picwm^^-rhzr 

m. 

[««3Si 13 m&m2mmcin,>x, mm^^hm 30 
i'VA><m^mzmtt*>]Lm< l c*s(,>xit. msm2 

m#m 123ml mmt mms 1 «*®*MMrc* s 

h y v ^ 7 ^ -#&-c& o-c . 
mifami«^8J:y t Hfrfam2^«:*}),»-C. S««t£BS 40 

ffriami^«c*s^r. Htrtau^^ hBl*^©^*- 
xcffl-^rs^L. Butaut;* ^M©^8P^^•^CHiJf^/^• 
* - > k?s o tsshssp <t &mm$i%fcf&-r * xg <t , 

tsmmsmic&miiz&i&tzxmt. 

mriaffi 1 mm<cisi>x. m&tmg$m>j>tt < t 4>*n 

itrsasfi 1 ««k*s(.»t . mrta^ y >Hk«j£*B©*!>fc < 
ifeSsas^KKfb^yn^wis^^sigt. so 
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me* 1 ^*£te <fc tfrnfiam 2 •mtcfeor . ffTfBKf b-> 
->tc»oriiiii-rsiiH 7* h y vm? 

[NttB 1 3 ] Sff 1 MNK* 1 «*©j1-«SW* 5 
»2««**rr5»R©#*< <k*>mi®««:*5t>r. 
fJiBSfi«:3f3e©^*->©us/^. H%ffiJt57 * 

«8B»l««*iJ:t«ir8B»2«*«:iBl,»-C. 
(CUSP* H*3MW4I8i. 

ffriam 1 ^tcte^r. Wiau^* H&*»f!e©»'*- 

B0lB*2^^cfe^-C. B?fau^* MS©ffl!M*?S£^ 

tya®gP55-tc*3?*sgp4^^rrsxg<t . 

a*©4>& < t bmm&ftic > y Mtm^mm *»str s 

pfiB®2«^(cte(,»-C. WSBUi?Xf-S|©ii>ft< tfcflj 

n^BB^^tf^ggp^icffj^s n/cmfta^ y Mtmsm 

5>a < i fcttnam 1 iwc*ir>t. ttifev u MUto&H 
moypu < 4 fe^Bau^fcswt^ y ^ 

loiami^^te < fcy : ttfBS2«S^«:tei>-c > tteSHt^ 

v^^mm^^^ftLxmniUiy^. 
->tc®ixtajL-r?>xmt*: : &-rz>7* h yv^? 
— 

[00013 
[00023 

iS¥©*«{*«aii]liS©Sfcffl^b*i±01iF 

© 7 woM^fbvff *>h. wi'Mticm >¥wtmm.<Dm 
mtt>mmL>xzi)i. ^mimm^^micmx-r^tcifo 

5C. Fll^tf h-5>^^5f©y- hm@©y- h*S-¥»DR 

«k. ^naMM£t«fte. Sfcffl(c»nx-r5ci*5 

r#ri,>4. h-5>y^3?-?>+-f>'^>5f)S:<b'©f r -'N'Y^ 

mmtLx^x^i. 

[00 0 3 3 ±ffi©afflft«. ^MM<Dtl903i(c 
*rt**aMBfto:tMIS©Ji*. »tc, 36*iMfflOrHtt^ 



(4) 

5 

-xs(c4s w zmmmiJitic <t o suss . 

[0004] 7*MJy^77^ -XSCC*JC>-CS3t^ 

ft:, s^ss^-r^is. «&©&M. S3^1©l/>X© 

HF^fC^-S^^-^Xfi-PSO^^S: (DOF ; De 

pth Of Focus) ifiMWUC&ia>?&. 3«d5C> 

MHKtrZt, a* H^x r#<KT 10 

-5. *CT^«*»Htt©«MiMlaWltr«:-3ti. J:«j 
n-cas. 

[0005] ±tB<DS3fe*iSi l/ttt. ftttttKra. 
1 . 0 - 0 . 5 um;l/-JKD^fl^aiIgI8S©^*-> 

(4 3 6 nm) i 
& (3 6 5 nm) #JBl>64vC*)9. 0. 3 5^)1-- 
ji/©^*^->K^«c(i, ±tc i»#sjBc>6ti-c<,>s. If 20 
fc, 0. 2 5 Mm^-;P«^©*«i*maHSS©SSjS© 
fcJbtC. K r F x+Wb-f (248. 8nm) ?:« 
^T&7tTrS8fl5#gfJI£3ftTl>S., fl*WKB. Ar 
Flfi/VU-f ( 1 9 3 nm) *4l>ttXWm^ 

[0006] Ofrl/fc* 4 ^ $r/c.tCS:fti&B©3St>SS:M£ 

i. 36(C. A r tffei^©^g|g^r 

©SKS{ttC«5SJIKt--<#SS*5^t>. *CC. 7*h 
[0007] ±i2©Mj5&ft£ffi«L^og3fci&£«T 

©A^->4jg^r.s^<!:i/-c. uvxvmvmm® 

S„ WtLX. MOS h7>yx5f*WrS^«^g 40 
[0 0 0 8 ] m 1 3tt. ±te©MOS 

?2>¥m#!sm<Dmmim<D b ? yv>% ^mwcLm^ic 

W5 (a) ¥##»«©¥ffil3l*sJ:D>' ( b ) Biffed 

©mos v 7>vx*t&fci&2ftxi.*tt^$--i''im, 

X&Z. m*.VZ¥mWW8.l 0±©ST I (Shallow Tr 
ench Isolation) ^©Jfr^gtil&SSJg 2 QX5ffi.-$tltc 50 
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jh 2 1 ^jf$fiR3 nx *s K> . ^©jjitcw* «# y v y ^ 
>©y- hm@3 0 a n-c^s. y-h 

St30a ©MfflJSBtC*sW--5¥2g#S& 1 0 *CC(i t $ 
1114}^©J£fSdf v - * • F W 1 1 tfi 
ji5fi£Snri<^. W±©<fc^«:o-c. mos [-?>v>x 

[0009] «m^b immttmmvx. ? vmxb 

«3. ^A©?t-mPfC«^-rS. fMBtS%£ttHK''< 

JI*fl*f-ttiBl«L.*c< i*>Ja>*S v SSiixe_h. * y-> 
U3>13 0bi!HMSn. 1 0 

imm&*tm<D&mm 1 2 s tix c » * . 

[0010] ±IB©S 1 3 iC*-r«Kt(C^6 £ x<o$m. 

jmvmmjMic-m-ativji-rz. *-r. si 14 (a) 

*->8!«t) HOs^X. mtfST I M©5SST-#f?t*£M 

[0 0 1 1 ] m 1 4 (b) K^nTJ^K:. 

^^{ciOMi^Ateio^B (x-y^gp) 
•c^ffi(c^(t->y3>M2 1%^-r.s. m«a(c*jc> 
x. mtuv=t>m2 lit h^>i>^n<DV- bi^mm 

[0012] ^.ic. 014 ( c ) (cm-r J: *> (c. 

CVD (Chemical Vapor Deposition ) ffitCtO^S^A 
*s£VMt&Bt l c*st,>X±W<<cfflZ-&# , Ji<' , Jz>>m3 0 
«-«ffl3-t+S. ffiigAKfcl,^. #'Ji"J3>13 0B 

[0013] ^CfC. S 1 5 © ( d ) *4«ig*s J:tf ( e ) 

»f®s{c^-rj;^tc. mwAis£umt&Bicio{,>x> ^ 
ys/yn>B3 o©±Ji(c^ffiic, (Hl^^Ki *) y 

4 0^fiR^S. 

[0014] a 1 e © < f ) i^aiBia" ( g ) 

trnmOUy^ l-flg4 04^»^-S 1 -C^*-rS„ 

r*©i88iJ£sg?S;*ti\ 1/^ hK4 0 41E{fcSlt*. 
[0015] ^«C. H 1 7 (h) (C^-ri^fC. M^A 

fcfc^r. *yio?^? (^s^gP^^^-f-^iL- 

•Cgl-T^X^) MP^vXi'tlt, sPS?«©^*-> 
3feLP=&U^Xh^4 0{CMI*r2.. S^^n/cSP^© 

x h JS4 o ©^ggp»©«*i©^H : -B5yssic:*ec: 

[0016] ;XfC. gl 1 7 ( i ) (Ct^-T J: 5 W&A 

isjzvmmBicimx. u-^n84o (4i)«i% 
mta©^y^tsos{c^s-rs. 3k^sp4 i 
> y Mtm<otm.mn±i n-s ^. #?msp (ssmsu 4 
1 £i&< ui?^ h^4 osa^) mmtpt^tis oMmw 



©±ffi*> e> ttf >; ;WkffJ»— ^rtsjcc l frffitt bU^ifi. 
■tiicWBctZ. c©«£S. MM*M«c*j^rff^$ns 

> y ;Hb^W® 4 2 2BU h lOlWC 

*ii^iffisns-> y;Wt^WH4 2©K/ITl i«3 10 
[00 1 7] 01 7 ( j ) CC^TJ^K, Kv-f 

^asatu-t. ^tf^ftmiissr^trsx^xv 

^WM4 2<Dmm$>ft<>Z®Ht->V='> (S i O, ) ^ 
4 2 b ti, BWfci/ 'J =3 >^TJ! 4 2 b 

<mtmi")Mm&mm4:2 at^s. isib#«:. t© 

O, ^Xvffliicif), M{b^ , ;3>^WH4 2b* 

*>*»n3ftt:. 5feMBis&e>w:%>-K4 0a*M 20 

[0 0 18] JWC. il 8 (k) (c^-ri^K. K<t^ 
'j3>M14 2b?:^i'il/-C, # y y a >JB 3 

o&xy*>yflm:u M^AJcfc^-c, #y^y=i> 

b*JJSSn-CJi5fiJE3nS. 

[00191 &(C, 018 ( 1 ) leak-? J: 5 JlOft;*/ 

>£*r« 4 2 b te j; y Mm&mm 4 2 a 4 x 9 * 30 

•7Him.iCJ:K)^Jl't'<DUi>7. HK4 0 a47r»yK 

*r ifcii MKfttc «fc 9 BMbi' 'J 3 >^@4 2 

[0020] &«C. 118 (m) (C^tJl^K, «J$A 

jc*j i »r , 1 0 ommm t m& zmm 

nStfW), S«J&inM©iS^-5C(J, *-)*fti'©pI 

l/C. y- hm&3 0 a©WflJSMc*5tf 1 
0 4»tc. SWttW&c&tttW-Cftiv-* • FW> 

^«i i*»«-r4. cotit. ®mBic*s^xt>m*. 

[002 1 ] ±ia©*^{*^g©»Ji^«. XisWKD 

S) ccooTKHi/fctf. tttjeaKJ-KasWHes/y* 
<BW*«;IJt3tt. *©«li«»«cBWl:2/y3>d*r»* so 
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;Wb7*a -fe * £ -T -5 C <t#sr 1 4 „ 
[0 02 2] ±fe©^y;U{bXP-te*£ffit>fc^iSf*iS 

J^«*>&©K#J3fr&*$3*.*{:£a i t?#« 
[0 02 3] 

^y^bXtuz^^ffl^fc^^g©^^^. m 
<b^ y 3 >^mmA 2 b y jhm^wh 42a 

«©x y i>U (1MB) "CM{b'> y 3 >*»JB4 2 b *s 

cfc o* > y wm&mm 42a ©^js*i^-r s <t c » 5 ra 

[0 024] ±IB©W«{CO^r, l3H=S:#ML.rittW 
TZ>. mi 9 (k' ) (C7jVr<fc5K:» V^^HPOWM 

*ffi(c*jw-5^yjWb^W®4 2©)ffii»*3wyx 
©±ffiK4s(,^r^3 n-5 ^ y Mbfj^wn 4 2 ©mj» 

itct$< l cBl£2tiZUV>Z HS©ffi9IS*ffiCC*jl-}- 

-sK'fbi' y ^smm 4 2 b ■ *$ y Mtm&nm 

4 2 a' ©JgJf «. -eti^nu-^X h^©±M(C*>(,^r 

jgfiS3n*»^>y a>M@4 2 btejco'^y^bia 

^*®4 2 a©J^SJ:i3feJ5<J15fiS3nSCiK:iftS. 

^b^c*5^,^r}^m<b^y3>^Wll4 2b• 
*$ j: y MMx&mm 42a' ©*ret©fcjci(c^Fffl*s 

9 ( I* ) (cm-TiOCC SS©x^tP8P (.ffiMh) r 

^b-> y n >^*r@ 4 2 b *$ j: of ~> y jWbikdWJi 4 2 

[0 02 5] ±IB©^?g4 2 c «. f*XS«Cfcl»-TC V 
Hi)i-5©-C. ^*^>gAj:^-c*S^B(c*}(,»-C 

[002 6] ilBW^ft^OSijgT^CCfct^-CfS, 

icvv z ^ =j x 7jQiE(c j: 0 ^i©j/ y ;Wb 

ut?x he©«S*S|5^{c«-> y ;Wb^*Jl*5Jf^S 
n^ci^wr-c**^. ^^7>(c*j^-cfc^©^ji«: 

»n m©MJ?-C-> y ;Kt«I#WJB^JS3 ti"CL$^*S 
. C©MS3fegP»CCisW 2>~> y JKb«5#WJ15r 



(6) 

9 

WUte <fc ^ 'J MM&^fTJlttx > y 3 tide < t>„ 

sp (^«b ) Kftfs uyx hM©M^*ffi©mfb-> y io 
^ >&mmk <t o*^> y jwt*s*riiJW* < ft ■» r o * 

t 0 0 2 7 ] Sfc. g«©x ? i?S$ ({SUSB ) (CfettS 

h giiiijoKitv y n >$ws*i <to*v y a- 
im^mmiz. # y -> y => i'oT*B* *c»«*s« 

ft^OifcSSB&SSft*©!?. -?-©g«fc £•£©«» 
— OKHMDS (hexamethyldisilan ) Cft 
©"C*D> C©t8^KB»fk^y 3>Mi*}±^y 20 

/urns** tWRU a t amm-ftim* *j . *m l k 
[0028] * fe> K<b-> y >M@*s <fctf'> y ;Hb 

«tU^mifi^i><D\y^^ rjg (01 9 (k* ) (CfcO 

r«, K^b~> y n >$wia 4 2b *5£uz>> y Mtvu^m 

14 2a©TlOUyxH4 0a) ±{Cfl5RK$nrc> 
£iS£\ V7 h^ffiTTJI©^* hJS4 0a*S5fe{C 
BfofeSft* C £ (Ct 9 -c-©JJg©-> y JKb»d*Si*> J: 

o*K{b-> y 3 n * <t i> 5$s*4> * 

s«^i'ccSL«>";;U'fb^W)i*jJ:u®{b>y 30 

[0029] ^igtc, ^b~> y => >±tc^ y Mty'n-b 

ft. tfim<DMf&m (EKC-2 70 (EKC Tech 
no logy. I n c. fg) ) *ffll>fciC5> S«© 

^ * - («« a ) ««« i o vf££~c * 

tc&, l«©x:,y?5 (MUSB) (t6 0Miiri>t 

[00 30] tfXSfcfiCHF, /O, =2 0/7 40 

Osccm, ltaS2 0*C, ;W7^-^ , '7-5 0W 
©ECR (electron cycrotron resonance) ISX^Xv 

x *>**jBi,vc±EeDiwfc5' y 3 >-^mm*s^u 
vMmsmmzmikisfctcz. »«©*'■»•*->« 
$ (ei^A ) « 3 0 #-c^*r »«©x ygp 

[0031] #m}iz±&<DV&it<cm&xi3:2titci><D 

IKU^ r *->}jni-f S«©X^ 50 
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[0 03 2 ] 

[iPSf*»?&T*;fc«><D^IR:] ±fE©afl<j5rjtfi£T*fc 

m i «ua©*i-jDSPr & -am 2 <ms**-r s««©4>& < 

tc^snfc«»nxB©±ji{c^M{cbyx rM^^fiS 
-rsxgi:. ttrtass 1 «w«:*fi»r. itneuyx hjk* 

■5x^4. 1^202^^*}!,^. *rtau^x hK©fflij 

m i «w«:iBi>r. ttffa#^lissii©^ft < t taiisp^ 
tc->y;Hfc^WB*»fiR-r-5xg<t. itrta^i^tc 
ist^-c. wia^ y MV&&&m®'J>i* < <t fcajia^K: 
^b-> y =j is%mm*Bf&-rzTMt . meff 1 m^*s 
i«y ! luiBm2^{c*j^t:. B«faK'fb'>y a 
vx^iLz-cMfau^^ hjg^Birfa^'f tfln 

t. toffi^b-> y 3 >^rji& e c>«iiria^ - ^ - >Anx 
stiytu^x MS€:^^^iL-cmiie«»nTJiS:»nxr 

$XS<!:*W^5„ 

[0033] ±ia©*^©**ft^g©^ii*ffi«> 

^ Hi^t <t ^-©^iigp-c* -2.^ 2 sgt££*r-r SS«^ 1 
j: 2 ^cc *ju s ft fctddraxji 

©±@K^HtCUi?X h**mJ«T*. ^«C, miffi® 

*jur^«gp©i!>ft < <t fe*jisp^(c-> y Mtm&m 
m*Bi& u . y Mim^mwpts; < i t^jia^tc 
^b^ynv^WM^^tfi-r-s,, ^ic, fis^of 
^2^fc*j^rK{b->y n>#wJ14vxi'i; uru 
h^^/^-xcj&^rjnxL/. 3e.KBHt->';3 

>^WM*>-5^«^*^->*DX3ftfcuyx M®£v* 

4 urwflnxg^rjraxf e. 

[0034] ±ia©#fBE©¥i£fl^g©iaj§;m£{c J: 
fttf, ->y;Wb^aH2X{cj:0S«±{cuyx HM*^" 
2->JJl]XT3<i:&&c\ Ui?^ hStf»(C^3ft/c|^ 
tggp©il>)5: < 4 faftlBffiftCcf y JMb«StWJi*»l«r 
-5h«k:. ff2M«K:iiir>x-us?x Hg©{fflM«®£#*f 
^®gB^fc^gp*Ji5RWe©-c. cctc«i"j;Hb^ 

$w©»^3ft-r. «to-c. mitiyj^>^mmi>B 
fiRSftfti^. c©?t». mm.<om2mm (x^^aj) cc 



XL 

[0035] ±is<z>#fW©¥«<^^©Sfii2ri*ti. 
imictt. m&w*. vrnt^x^m^m^mm^^ 

£^©^'£->Kf&^Tg:)fcT£XIICtJ:f) > B&iBU 

v% hm<otm^M^(ommsmK.^m^^mb, at 

cntcj:0. Ui?X ^M©^7l£g|5#^<:'^•5r-->£rg|-f 
^i<i?M©S<' 'J Mt? D-b^tTSCt # 

[0036] ±&<D*mi<D¥mimw.<DMmjjmz. 
vmtaz. m&wx vmtLxmittozvzmfmmz 

4. ^®m.*mtTmz.&*) . huibu^x mji©*£& 
u tfriB^2Si^tc*$i>-cMiBi-yx b®©fflMaffi* 

IIS©{Iit«®£$tr^^#ic2g^£0j£t-S. Cti 
fCj:<3> hK©1S4S«9'tC^^->*^-r*** 30 

M©t";;Hb^n-fe^<k-T'5C £#-C£-5. 
[0 037] ±fB©;£2SSl3©^#£ES©§i&#S£tt, 

Wjgtctt, Biria»i^(c*soT. tret/ y *{ttt£W 
B©d>& < i <>a®sp^K^t-> n y^mmmt 

mmtMK.mti' v n >d4ra * jk«e b & *j e . iubsk: 

fifiB«l««*J«l:c;Wfa»2«i!8«:*j( f >r. IfTiBiMb^ 

y =1 zti> xmm uy x h iteme/i * 

y n *^es-r sxs £ s& 1 Mtifc- £z?m 2 « 
^(c*jt^r» mtisv^^^mz-rxptLxisv?. 

[00383 ±ta©aa«j*a^-rs/c:Jb. 

©¥*»*gig©S£f:friStt. »l^i§Sf lfS^O 

ftrnsnv $>zm 2 ««*wr «S£g>*i>& < 4 1 « 

iSKfco-c. iafBg«K^JiSSttfcl!^XJH£iffi£©^ 
^->«:JjDX-rs^^{l©i?j§^-cs.^-c. BifIB 50 
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t. m&.mim®ic*n<>x. mztsitxYmzmnw* 
n-xziQixmytL. taiau^x Mg©*JHH5^(CB« 

1B^' 3? - > o r SSfitSP £ IPMKifit 5 IS 
£. flrae3P21!M«:*<<>T. ffsauyxhffl©fflIS«M 

mm*s<i:vmzm2mM< l ci$^x. mm^msaoypfi 
< t hummus y ^kOdWJKj&dt-r sisi . 

BJ8B«2«J*tC*J(,>T. B5fBU^XMS©4>&< ifcflPJ 

s^iitsiii . < 4 feMiam 1 tttttcfei* 
x> dies' y M\msmm<rypte < 4 i>mmmtK.m<t 
*s y a ^^wM^r^-r-sxs 4 . fata* 1 j: t>- 
itria^2^tcto^r. i?gaBMb~>y3>^erJf£v* 
^ib-CBfffBuyx h^*ifiB^^->tc?9-,-cjnx-r 

■5XH4. BfrfBf&l ^^^851^2 «^CC*jl,»-C, 

ffismi if y =1 >^m$> ^i^twm^ $ - >wix3 
^uyx n^^-7Xi/iLrtfrfBts*nx®«:jiix-r-5x 

[0039] ±flB©^^©¥^^g©K3t7?««. 

mimmt ^©it-mr-* 2 1 
mma £i?m2 mmias^xmmicBi&z ntcmaxm 

tCfc^TU^X h©*3f5c©^i'->(c?&org^L/. 

h^cDa@gP^Kfi)fa^f->«:?S-Dr5yiSgC<!: 
^RMff^^dSO. m2mmcis^XUiyX hJS©MM 

eap^scv'y^wk^WB^fiS-r*,, ^(c, m2®.i% 
'J>te<±i>mi ««{ctei»r, y ;WM3»^frJi©:i>£ 

w*s£ urn 2 ««K*n»r«f y => >^mz z 

(cgi{b^ y ^ $ - >jnxs *ifc 

x h«4-7^^<!:L,r«jijnxg?:*nxt-5, 
[0040] ±ie©*^©*^ft^g©i!{^S(c i 

>>y;Hb^"a-feXKJ:0SS±(cu^x hM*^ - 

f->*nx-r-5»4*K:. u^x h^4»(c^sn/c>"; 
^<b^w@©^jaap^ic^{bf 3 ysmmzmm? 

X, m^XCCicimitiy'J^^mmifiB^titj: 
i^. c©fc«>. «tg©^2^ (x-y^siJ) (cteorgl 

[004 1 ] ±IB©*^W©#«^B©S!lJ**i*B, 
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jft?rrsu^* hm*&mv. warn 1 mmttOd^xm 
&m%(D'i # - xos -> Tg*t sxnic «t o > mi a u 

tfiXZZ. 

[0042] ±$&<D*mi<D¥mwmw<Dmmftmz. io 

£. gmmmzmrxmicj:*) . ninai-yx hscd&s 

taw* hjsfcs^-rsisi. ^mii^sstx^cc 

[0043] ±m<D*mi<D¥m#gi&<Dm3kftmx. 
WsstcB. B9iBSnfW#cc*5i>t\ Binary ->Mbl^# 
b©4>& < t hmmmfttcmtf y ^ >^wB*0s£-r 
sxsgtcii^-ct*. ma^ y fWtiMscw < £ 30 

'j3>Mi*^^t bTffriauy^. h^*Bijia^*5? 

ti/t, > y Mm^mmoyptt < £ *>gmgi$#t<:Kfb 
u ^y^mm*Wimtz>iMt j m 1 «gts*s <fct>*i&2 « 

[0 044] ±fB©*&!B©¥«#£Sg©Kg?f*£«. 

itfiifca. m&m2ffii£ic*s^x> mrsauyx he©4> 

& < £ 4>flSJMf<ffi£^ifaBgB#K:ff5JEK3 tifcWBV y 

tew* vmmm*mm>. ztiic£*). nmici- 

[0045] ±ie©se<j4^R-r s/tsb, *%mv>y * 
hwi/^yj m 1 ®m± ^mm 1 mus©** so 
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mts£u : mim2mt$,< l zimx> s«cc^bb«:u-^ f . 

Jg£^JSrr-5X*fi. ttK*l<||ifftc4s<,>-c. BirtBb^ 
KOSBSfcJNCtWBA * ->&C?BoT3i*§S|5£#3S|gSB 

*Mi£-tZJM±. ttfta«2ffi^K:*ji,»r. Butau-^x 

£> wejiii««{c*»,»t. B?ia^^®gpcD^>itc<<!:fe 
^BSB^fc i; y ;Wb12^WB£ffiJj£-f sxs £ . noteia 
1 cutcfeor. WEs/y wt*«wji©si>fc< £*>si 
mm^icmitiy y a >^»*»i*r sis t . mrta^ 

l^«*jJ:J>mfB^2M^Cc4j^-c. l5fB^b>yn> 

^mm^xftitxmzwx m*iwB><*->K: 

[0 046] ±fa<Dea«)*^-rsfci6. 
<dv* h y ^77<-m ^ri^iSte^iiM 

HIigK*Jl>T, friBSffiCCBFf^O^^-^OUy^ h 

i4M«7*MJvi'77^-Mt*^t 1 Wife 

m 1 ^cfmeiit 2 mmicis^x . »«^ffi«c u 

Mg^rffM-TSXgi, fifB^lM^CCte^-C^ b? 

h^oajigp^^BiriB^-iJ-xct&^rsnitgPi^ 

a«l»*«5JiW4XSi. figB02^{c*jO»r, mTnB 

^-■sxst . buie^ 1 mm*s^mam2 mmitto^ 
x . M^^gRCD^ft < £ t>»iga^tc^ y jb^b^ 
WJl^aTSxgi. fffa^2M««c4iL»r. Mtau 

tifc«?^->y;Hb^WB^*-rsxS£, ii>ft< <!: 

fcMie^ 1 «wcfei^t, mia-> y Mmsmmwpts. 
£, m$zmimmto£u ! m%em2mmic*s\<>x. 

{b~> y 3 >#*B€rVX * £ KifBUyx hK^BiflB 

->iaQ-z>xmx-rz>iMt **-r-5 = 
[00473 ±ia©*^©7 th'jy^7^ -^s 
^-n-en. ^y;Hb-7*o-bx(cj;osfei:Ccu^x 

Mg^5»->ff^TS£#{C. S*MaKJ:»302^ 

^© i/^x hjscofflJS*fficc^s&i/ y MtQ»&mmz& 

f8,Lrj:l\ ^LTfc->y;Wb«i^WJl©« 

ggB^K^fb^ y 3 >#wB*0fi£-r zmicm2mm<D 
vi>x hmvmftmffivisVMtmsmmzm&vxi, 

* ^5 . St o r . m 2 «^b~> y a ^fi£ 

snft^„ c©fci6. m&<Dn2mm (x»^a$) cc*$ 
^r^jg*5^-rc£ft<^fcpy^ ng*f^*-r-5c 

£*5-C#S. 
[0 04 8 ] 
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[00493 m i mm&m 

is i b. *miMBi8ic&ZMo sh? *£*tr s 

¥^{*»g<Ol3JS^ffi© h 5 $ Jf5)£TJfItgJC:feW 
2, (a) ¥i*{**«©¥fflH*$J:U : (b) iiufB4^#« 
1SE©x * i>i5®(SilS©»rBS-C&6. ^ 1 M^r*S«S 

^->$Ji^-e*-5.. 0«;Uf*i8f*S« 1 0±©S T I 
(Shallow Trench Isolation) SlOJR-^SSBaiS^ 0 

tf#y^yn>©y- vmmz o ajw&ssn-cus. 

[005 0] »2«iS-C*S^Btt*i»ftSlg 
Oi»J?»T*9. «*A©fl-JB»K:ffiS-r4. WttB 

IS±. *aMMHRl O4><CK*«ttam0ttKJIl 
2jWft£3*m>.5. 

[005 1 ] ±fE©S 1 tC^-rUKSKMS $ -CODIS^^ 

ffi©Wfiie(coi,>riiMB"r*. *-*\ S2 (a) (c^ 
T J: 5 tc . i/'ja >if£^S« l o ©M« A £ - 

>mm Kte^t, m«sT i ^©gt^&i&^ia* 

[0052] ycjc. a 2 ( b ) JCTjVr J: 5 (C. WAfcflKl 
WtffiKJ:»)««A*»£C«IW«B <x»i>») CtfcOT 
^ffitC 3 n m<D)RllCDK<h'> 'J3>S2 1 *JBdtT S. 30 
fWSAKfcl,^. »tVV3>l2 lttb^>i>**© 

[005 3] 02(c) CCTfrTJ^K:. (HAifC 

VD (Chemical Vapor Deposition) <fc 9M^A*5 
Jr^WBtCtJti-C^MfC 1 5 0 n m©JgJrc# y •> y 

3>i3 0£*gt;*-fis„ Mi$Atc*ji,>-c. ^ n 
>@3 o«h7>y^^©y- hsei^s)i-c*5. 

[0054] W^©XgCC*$(,^-C«. si<i?SL©f 'J ;Kt 

h^*^-f->^-r-5o S3 (d) tern?*'? 40 

fC. ^Afcitf^tBCCte^r. #';->'Jn>Jf 3 0 
©±Jt(C:£®fc, «fd A Hl^^^tJ tc <fc •) 7 0 0 n m©|g 
j?-c#y t-ju^^y-^wi^y^ft^a-fexfflob 

•^Hg4 0*»SSt5. iXfc:. mfSlOOU 6 0 

[0 0 5 5 ] -XtC, S3 ( e) CCTF-T^^tC, U^* r 

*LE (jgS«a«l 9 0nmtLh) "CMt?SBK:fcW£?f 
m>6 5mm#£&3fc-r3„ U^X rM4 0©fflIgStffi 
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KJ:»)?i?<gg|54 liiMJtiS. 
[005 6] ^K. S3 ( f ) StijVTJ^CC. m&AK. 

— tf*S**iS (&*<££# 1 9 3 nm) *fflt»-C»/h 
^i/4©s^s^s*m^-c. iftS^kO't*-:/* 

S. «tS3l£a5»©U^^ F^4 o ©ayag&#©*©#^. 
B^SlCt.'&itacL. Syf3»4 1 *0J£TS. iyi:©cfc 
5Klt, M^AKfcl>T«U^* h^©<IJi8IWHc^ 

[005 7 ]^CfC t S4 (g) {CTjvf iVSC. 9 0"C© 
iSgTT-3 OTo r r©»H©DMSDMA (dimethyl 
si lyl dimethyl amine) fti'©^ y;MMJjS"fcCC6 0#RB 
mST-S. C©££, #3?*tgBr*SUS;* rJg4 0© 

*aap^ic *ii > -c saw wtc ^ y ;h fcgj s *si£tst u ^ y 
Mtm^mm 4 2 ##£3 *i* . c of y Mtmottik 

?Kffl©^ y JMWW1>«:«»0r nJtgT**^ 0 
[0058] ^(C. 14 (h) CCmTJc^ic. W^.«T 
CP (transformer coupled plasma) SO^^Xvi ) 

5mTo r r . O, /SO, ©SK«= 1 6 0/3 0 s c 
cm. TCP;S9-=50 0W, /*4TZ.'-iy-~= 1 0 
OW) ©^fNDO.-SO^ ^7X7i!.?->^(Cj: 
•P. C©ttr. is'JMm^ 

^J14 2tp©->y 3>tx "j*>>?tf7.E 1 ct«©^*J 
M^lt, y JWMtetffli 4 2 ©«JB{cM^^ 'J a > 
( S i O x ) 4 2b ifiMX.it 2 0 n m©MJlrjl 

SWtC^fiR 3 n, Kfb-> 'J 3 4 2 b £fift < fil^ 

^y-»Mk«J^WJS4 2a<t&-5. */c, ±ta©^x 
5; ^> i/tefcti-C, g!<b> y 3>^W@ 4 2b *w 
^fi^o-CtfiS^glJ^U^^ bB (4 0. 4 1)*5 

[0059 ] iia©^^^^! ^>yxg«c*ji>-c. 

-t©fi*a^t>-e«a*sffl^ri^o/ci©^K:«. 

^oigf. c©u^^ na©iHjfli^<tur«. 
Tcpsf©y^xv • x?*>y£gg£flit>-c, (jaa 

Sfi=0'C. J&SJi*=5mTo r r. CHF, /O, 
©iSl=10/50sccm. TCP^- = 500 
W. ^*-f7XA7-=10 0W) ©^©CHFi-O, 

i'SiL-T, K-fb>yn>$W®4 2 biiJ:yi"JMt 
^WJ14 2a*IHIS^S„ i^tC. O, -f^X-7Vm.-C 
m*)<D^)V >?<0\sV>7, h^4 0 a>&T^-»y^*U. 
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seiti^so, /h, o, igifc-e&MS'r*. 
[006 0] h • '■nt->&msEticBf8re£tzm 

^tC«. H 4 ( i ) Kl^-f J^iC. mifECRl©^ 

&L/-CC 1 j-Oj «^7^7i !l f>^I > »2S<t 
LTHBr-O, I7"7X71 y iflRm&tfoL. x 

-hmfii3 0 ateJ:0Kb->V3>©y- Mfclilg2 1 

a. wuf (ifiis=2 0-c. MaiE*j=o. sp 

a, CI, /0 2 /H B r ©ij&ft= 1 5/5/9 5 s c 
cm, ^-/TXRF^'7-=2 5W) 
[0 0 6 1] XIC 05 ( j ) CCTjrf Jc^K. WAfcET 

= 0°C, mmS.t)= 5mTorr, CHF, /O, 0>ffi 
i=10/50sccm, TCP^'7-=5 00W> >< 
■iT*rtV-= 1 0 0W) ©^©CHF.-O: 
X-7X. v9> y{C«fc 0.15 #P.fl^r1£x ^> f £SS 

B4 2 afcidiSITS, -XtC. O, ^X^MS'CSI'P © 
/•UUixDUy* MS40 a^7r»m*L, 3<=>«C 

h, so, /h, o, ^g-cf^saa-rs. 

[006 2] 05 (k) {C^TJ:^(C. M^8A{C 

fc^-C fi«l^«^»S«l 0©^mSi^^»Si«M 
©e£«tt**i&B5 (S«#pM©t§1^C«, •/>&<!: CD n 

T. hMffi3 0 aODMffliJSPCCtJW^^flwS^l 0 

J^l l*Bf$fr&. CCDttf. M^BCC*jC»Tfc^Mtt 
TO«©ttS«12)!iiM3tiS. MH&B^l'v'XMB 

[0 063] ±ia©*^jfi^©^«^s©S3Jg^a 

j&rs $ nyciNSHitgB©^^ < t bmm&ftK. is y Mm 
mmm*&tsmm$$ft<£mmi*Bf$.-fz<D-c, cck. 40 
y^mmb&f&ztits:^. c©^*. s«©«iiSB (x 

[0 064] ±fB©^te^©^^lg©$!{ji^& 
(Cfc^rW. g«©Mi$BCCfcW-5.&3£<!:l,-C 1 u^* 

jfrfr^K:, 3:5fc&©&7fcft?!rc*£A r Fi+i'71/- 
lFft£#i&3tffc4>©£m>-CS:ft-r*>. a 

>7&®mL fc*«©x ygp^#ffl©S*« 50 
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-J^©l/^h*ffll.^i!l>t)')(C, K^Sl K5C«t 

^SMrrs^ s >is^©^<sssij*5ckov^ *m 

fc. £©*§-&{£«. gfijOx -7 ygBOS^CCtJS^K*^ 

Ii220nm-440nm) 4»>iCiiitt«, 
h *©K«*IB*-fe S >-7%:<Dmmic J: o T 

©ffg«-CS5l!rr -5 £ <b tfWtgi & 

[0065] m2mmmm 

tmm*mm~e$>z>~ t-r. ie (a) {c^r^ic 
m a ^ u 3 >^(*s« 1 o(cst 1 mom+ftffim 

mm) *JJ:c>*^B (x-ji>gB) Ktel,>-C4I(C3nm 

<Dmm<omit^v^ym2 \*%mh. s^kcvds 

fc«t rj MJ|!{A*j<i:c>'M^B {c*sc>-c£®{ttf y a > 

^3 0% 1 5 0 nm<Dmm-cmmzi*z>. XtC, d<yv 
v 3 >m 3 0 ©jjBK^ffltc. mz.it mimisic <t 0 7 

0 0 nmODItit-7 h + y^T^Ft^^ fffi 

fli*^^fiS3n-su^^nK4o*^fS-r^„ ^tc. m 
Atfioo'c, 6 0 #©^ft©7" y • -c- ftum&m 

[0 06 6] ^«C. 06 (b) {C^VTcfc^SC, M^A«C 

*?£UT. KrFx^7l/- If^K**?® (S*^ 
g*!248nm)41 1, >T S|/J^ 1 / 5 ©!9^S^g 
4«.**^©^^->7tLN*uy^ hJB4 0^: 

06 (b) fC7n-TJ:^(C, «S©x y yg|5-C*-5M^B 

[0 067] ±IB©S*{C J: 0 . «S*gP^-C»^^ V 

1 0-C-C9 0U?jW»ffia*tf 5 CtCCfci^ 
Jl/#>»©Bl^BtRJ£3W*JCS. — *g^S5^«c*> 

£©«**. 06 (c) fC^-TJ:^ 

k. *^g{5^K3?iiggp4 i*^fS3tx. wmytsmuL 

[0 068] ^(C. 07(d) tc^T J:^{C, 90'C© 
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&g~rC30Tor r©ftfB©DMSDMA£<L*©:>y 

<D#gm®4 3 <DmmmHc*n,>xmvmtcis y Mm 

[0069] 'AK.. 07 ( e) {C^-TJ: 5 (C t MAtfT 

c ps©^?X7i v ^> ^g4Mi>t . (mmuR 

= 1 0"C. WMEJj = 5 m T o rr, O, /SO, ©iSfc 
l= 1 60/30 sccm, TCPv<7-=500W, 10 
n4T**V-= 1 0 0W) (DMOOi-SOi 3* 7*5- 

Xvi5?>W3. s#isfcx?^>y%i6-r. c© 

<h * . MbBf^WH 4 2 #© y 3 > £ x ? =F > y 
//x E 1 4>©®iit#ifS-&L. T. ~> JHt«te*Ji 4 2 © 

^jfK^{ti";=i> <s i o, ) smmA 2 b*i«B 

2 0 n m©JgJ5-?jI5?£«fi5ti* ti. mti^ ') 3 
>^jf 42b ^ £: & r> X*M%Mft<D VV>X h 

jn-c&s^tisgfi4 l/isiv^yjn, y- h^-*-> 20 

©Uv 5 * M14 1 a^fiE^n^. 

[00 70) ;xcc, mi ( f ) sc^-r^tt, wa«e 

>^WH4 2 bifc-SWiUv 5 * h^4 Oaiv^fil 
r. SlSibtCl.-O, ^y^x^x^^^^ 
®. $2Sil/tHBr- 0,^7"-5Xvx^^>yja 
S£*6L. I? 9 i >d/**XE2*«SM{C*'rr, #>) 
~>'jn>©y- h^@3 0 afciC^-fbi"; =J>©y- 

M&BJ8I2 l*CCX-^^>yttIX-r€). C©Xy*>:7 
^FiLTli. «Sfia=2 0U &fflE?J = 30 

0. 5Pa, Cl 2 /O, /HBrO»t=15/5/ 
95 seem. n--/7^RF^7-=2 5W) <h-fS. 

[007 1 ] >Ktc. 08 (g) ICTjk-TJmc, WX.IXT 

= 0°C. mmKt)=5mT o r r v CHF, /O, ©SS 
i=10/50sccm, TCP/'i7-=5 00W, 
^7XA'7-=10 0W) ©^ftCCHF.-O, jft-?*^ 
Xvi „ * > y«c J; 0 . 15 #raM^ttx * ? > ^£56 

or, SMt^y 3>^*@4 2 b *s iov vMbtosm 

14 2a?:iiltS. O t ^XvMI-CiO© 40 

h, so, /H t o, ^^t^as-r^.. 

[0072] Jfcet. 138 (h) CCtftTJ^K:, SiAK 
*Jl»T. 01 A 1 0©igm3J<fcJtfcS«mS 

©Jg®4*$&l3) P §?©*§-&«:«. >; >& £© n 

mPF-Wto. S«*5nM©»^K(i, iH^ftfOpfi^ 

-c. y- h me 3 o a ©pwjspccfc w &¥2»{*g« i o 
mi izfttfcrz. c©i#. Bwmtcfc^-cfcisstt so 
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WB)©ffiffcJI 1 2tf£dc3ti&. &nBZl>¥s\ 

fe-css. «±t?. mi*^jrg<tm«©ia icctk^« 
[007 3] ±&o*mfc&m<D$mimm<Dmwm 

{cfoivrrts. *^©->y;Wfc:/o-fe*K:J:<3S«_LK: 

JfM 5 ttfc#3S*iiSI5©ii>fc < t fc^)lSft»(c y ;Htf3 
$mm*Bf&?2>mic. mmBic*s\,>x0i>?\\-m<Dm 
g«M£&ty*J!S|S#^fg^*»J£-rs©-c. cctc 

a^yjMt^wjaw^sti-r. vt-^x. mttyja 

>#WHfe0^Sn^(,^„ C©fc«b. S«©^B (x 

[0074] m3mm&i& 

09tt. 3|s^iS?i$SliC^MOS h7>yxmt5 
^»^g©Sj»*ffi© h 9>J>xdr«fiSxe»«:*»w 
§ (a) ^^*«S©¥®0*J<t ^ (b) fTK**»S 

os h-5>^**i^fiS3nri,»s*^i»->««-c* 

4. Wx.«¥«<*S« 1 0 ±© S T I M©sS^i^^ 
Jg2 0 T?#»3 nfcflHBHKlhK. «*tfBMbi/ U a > 

a>e.^-s.y-h«»Bi2 l^snrtso, -e©±@ 
i^. y-hsffi3 0a©wroawc*iW£¥s&# 

SSI 0*{c«, SS14^*fi©l©KtWST&€»V-* ■ 
FU^>««1 l*^RSSnruS„ fe(±©J;^(cL 

T. MOS b7>y^3f*S«lSSh-CI,>4. 
[0 075] — ^B«^^*®ffi©x i/gp-C$> 

«^mi4^M®i©fi2;tijJl i 2*s^3nri,^„ 

[0076] ±IB©S9 K7^-r#^{CM5*-C©S3g* 
S©S!SXSKourKi^-r.5„ s-r. 01O (a) CC 

^■r <t 5 (c. FdA.«^ y a io«:sTii 

£WIC 3 n m©®Jl©^b'> »J => >M2 1 4?f^L/. 
h K C V D J: t) ««A *i J: £>*M*£B (Cfc t »"C±SCC 
!iOJi"j3>@3041 5 0 nm<D&mxW&Zm>. 

y:tc. #'j->y 3>S3 o©±JKc^Mtc. mtflUfe 

^(CJ: 0 7 0 0 n m©Jgjre ^ fx;W7 * V-;U& 
©->>JjWt^a-te*«©Ui?* Mi40 ; fe^fitr & 

fc. fi?3A.«i o o'c, 6 o#©^©^y • ^-^Ma 

[0077] ^{C. 010 (b) (C*TJ:5(C, MA 
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V-V^mitHtW (a&i&gtf 1 9 3 nm) fcffl^TT*® 
•5. *SS5feSft»©uyxh)S4 0(D^Jlg&5J-©i|i(D^^- 

<D£&*#mmwt-rz. 10 

[0 07 8] 110 ( c ) tCzrV3"J: 90'C 

OiaSTtSOTo r r©Mffl©DMSDMA (dimeth 
ylsilyldimethylariine) Ui£(OU ')MWfaS *CC 6 0 # 

rass-r*. c©£*. #£^sc-c*st^x r ig4o 
©SUlSS^cc* i^-cstRM(c y Mm s tfttR o , •> 
y Mtm&mm 4 2 *i»jsr 3 n & . c ©s/ y jufunoit 
itc«tt. ffliov y JkfuwtctsR t Tatar* 
So c©<i&. «i«B«:*»«,»rBuyxhBi©ffliisaiif 
£^tyftlf SB#«c-> y *f HMMMi 4 2 tfjgtts ns c 

U^x HK©flWM*ffi^{c*it» 

BKt»l»TJIS«S*l*^ y ;Wt^#WJ14 2 ©MJ1T2 

auyx hjg©±ffi«c*ii,»r0fiS3n€>^ 'iJWtMW 

14 2©8fTiJ:»)tJ?<M3n5. 
[0 07 9] L311 ( d) (C7^-r<fc 5 (C, 1 

(flWB) SC. W«a*©Ml)t?BES 1 (0l*.KftPoSEK 
C-270 (EKC Technology, Inc 

K) . *»TU UMBtcbo 30 

•c. uyx r js©4>ft < t bmmwm&stsmmsMHc 
Bi&stitcz/ y ^fb«fS«rji«N(£-r *. -> y ;nb»* 

*JB.4 2tt, ±IB©«fc5&W«^©fW(SSi«T?l&£-r4C 
£*«Jfi6TNfc-5. C©<b#, ifflBBES 1©«T«J|S©U' 
i?*r-«4 0MfeSSft. 011 (e) (C^-T«RS<t% 

s. 

[0080] 011 ( f ) tcijVr J; 5tc. 

TC P (transformer coupled plasma) SO^Xvx 

v*zs9&m&m\.*x. (wmu&= 1 o°c. msji^ 

= 5mTorr. O, /SO, fflliSt=1 60/30 s 40 
ccm, TCP^9-=500W > /W7X'W-= 1 
0 0W) ©^#©0,-SO, l7 , 7X7x 5l ?>y(i:J: 

lt . ^> y wtmsmm 4 2 cd«iicwi:v y =1 > 

( S i O x ) ^«JI4 2 b 4SMX.I22 0 n m©K/rcii 
ftfityCflSfiK 3 n. gKb-> y 3 4 2 b < 

^>y;Wt13l^WJS4 2aift4. IISO^^X 
7i-^>J , Kl5l,>t > K-fbf y 3>^WJ14 2 b*5"7 
X*&&oTtt£feflS^UPX MR (40> 4 1) SO 
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[008 1 3 012 (g) tCTjVf Jr^K:. m« 
E C RI©^7 X7x »f>^gg%fflut, BMbf y 
3>§fl@4 2 b hjg4 Oa^Xi'i 
It, f lKiltC l 2 -O a jR^Xvx^^yi 
H. i2gtL-CHBr-0, »^7X?x^>j/j6 
x 5 ,^^E24HfiItC*rt > #y 
->y a>©V- r«®3 0 aiiJ:U^fb-> 'J xO©y- 

H&SJS2 i*{cx-y^>i^ini-r4. c©x?^>y 
*ft=<bL/r«> m*mc (S«as=2 0'c. Man7j= 

0 . 5 P a . C 1 1 /O, /HBr ©i)fcfi = 15/5/ 
95 s c cm. /W7XRFa-7-=2 5W) iT5. 
[0 08 2] Ale. 012 (h) CojVfJ^K:. WAtf 
TCPlL©^Xvxy^>y$|g%fflc^'C > (MS® 
B=0*C, A!i3JKj=5mTo r r. CHF 3 /O, © 
«SS= 1 0/5 0 s c cm. TCP'<7-=500W 1 
^W9-=10 0W) OMOCHF 1 -0 ! if*?' 
7Xvx^>ytcJ:»), 15i«S^ittx^>^ 

m u t. istt^ y =i >^w® 4 2 bw^y m 

©>rOl<?©Ui?X rJ®40 a«rT ^>>i<l&*U 36 

{ch 2 so, /h, o, ^r^^Bi-rs,, 

[008 3] ^K. 012 ( i ) Kin-f <fc ^ tc. 

(ctji^t, i o commm t ma zmn 

®.<Dmn&*&® (««*ip^©i©^{c«. y>*<b*© 

nl», S«*inS©«^K(*. *^ffti'©pS 
y- h«ffi3 0 a©MMSI5K:*JW-5*^:S« 1 

octnc ^®4^6^©t£t«lT-*sy-x • fw> 

Ml l^rJfM-T-So C©<bt, ^«B(c*s^-Cfe«M 
14^Fi(sfi!BJ©J£iS{B 1 2*i0fiK3n€>„ WB4uyx h 

[0084] ±IS©*:3S*^.«©^^S©Siig73ffi 
(CfeU-Ctt. ^^©bi^X hJRd3{c^3*i;rc->y;l' 

fb^#w^©«ggB»cc^fb'> y ^>^mmz&m-t2> 

UK. ^BttfcO-CUyx Hg©fflfIMaM*^tr^l 
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